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NOVEL DIAZABICYCLIC ARYL DERIVATIVES 
TECHNICAL FIELD 

5 This invention relates to novel diazabicyclic aryl derivatives, which are found 

to be cholinergic ligands at the nicotinic acetylcholine receptors. Due to their 
pharmacological profile the compounds of the invention may be useful for the 
treatment of diseases or disorders as diverse as those related to the cholinergic 
system of the central nervous system (CNS), the peripheral nervous system (PNS), 

to diseases or disorders related to smooth muscle contraction, endocrine diseases or 
disorders, diseases or disorders related to neuro-degeneration, diseases or disorders 
related to inflammation, pain, and withdrawal symptoms caused by the termination of 
abuse of chemical substances. 

15 BACKGROUND ART 

The endogenous cholinergic neurotransmitter, acetylcholine, exert its 
biological effect via two types of cholinergic receptors, the muscarinic Acetyl Choline 
Receptors (mAChR) and the nicotinic Acetyl Choline Receptors (nAChR). 

20 as it is well established that muscarinic acetylcholine receptors dominate 

quantitatively over nicotinic acetylcholine receptors in the brain area important to 
memory and cognition, and much research aimed at the development of agents for the 
treatment of memory related disorders have focused on the synthesis of muscarinic 
acetylcholine receptor modulators. 

25 Recently, however, an interest in the development of nAChR modulators 

has emerged. Several diseases are associated with degeneration of the cholinergic 
system i.e. senile dementia of the Alzheimer type, vascular dementia and cognitive 
impairment due to the organic brain damage disease related directly to alcoholism. 

WO 00/58311 discloses 1 t 4-diazabicyclol3.2.2]nonane^-carboxylates and 

30 carboxamide derivatives useful as inhibitors of the nicotinic a7 receptor subtype. Other 
1,4-diazabicyclol3.2.2]nonane-4-methanone derivatives are not disclosed. 

SUMMARY OF THE INVENTION 

35 The present invention is devoted to the provision novel modulators of the 

nicotinic receptors, which modulators are useful for the treatment of diseases or 
disorders related to the cholinergic receptors, and in particular the nicotinic 
acetylcholine a7 receptor subtype. 
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The oompounds of the invention ma, elso be useful ss disgnostie tools or 

rnonitonnc^ venous d*-» «— * - » P— - 
moniionng ag ^ Qr un , abelled form. 



Formula I 

0) 



any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a 
pharmaceuticaUy-acceptable addition salt thereof, wherein 

A fe a nd 2 A" r independently of one another, represent an aromatic monocyclic 

10 an*o, P o,y^ 

m0 re times with substituents se.ected hnM ~^ng * 
cycloalkyl-alkyl. hydroxy, alkoxy, hydroxyaftoxy, ^J^^Q^p NDz, NH2, 
cycloalkoxy. cycloalkoxy-alkyl. 2 ano„ocyc.ic or 

„ carboxy, carbamoyl, amido, ^^J^^^Z^^P^ 
polycyclic, carbocyclic or heterocychc one „ m0 re times with 

carbocyclic or heterocyclic group may 0 ^^^Z{^Wfi, cycloalky.-alkyl, 
substituents selected from the group co ^2l^ ZoLZ cyc.oa.koxy- 

hydroxy. alkoxy, ^ZTcT^ ^ ^ ^ 
20 alkyl, cycloalkoxy-alkoxy. halo, CF 3 . our 3 , on, 

sulfamoyl and phenyl; and oDtlonallv substituted one or 

B represents a monocyclic hetero ^ c,,c ' 9 ^ alkyl C ycloalkyl. 

more times with substituents selected from the group ^^J^, 
cycloalkyl-alkyl, hydroxy, alkoxy. hydroxy alkoxy an* 
» ccloalkoxy, cycloalkoxy-alkyl. SlSlS^^W^ 
oxo, carboxy. carbamoyl. aW^rbamoy. m do N wnerein R 

sulfamoyl. phenyl or benzyl; or a group of tamuta £££ ^ 
represents hydrogen, alkyl or a group of formula (C JV> NR 
M roge, alkyl. phenyl or benzyl; V ' — ^ alkyny , cycloa ,ky,, 
30 hydrogen, alky, or cyano; and E ^ sen « V fc group; wn ,ch phenyl, benzyl 
cycloalkenyl, phenyl, ta* ^^2^ -/times with substituents 
and heterocyclic groups are optional^ ^osmux cvcloa , ky ,. a |kyl. hydroxy, alkoxy, 
selected from the group consisting of alkyl, ^^'^2^,^. cycfoalkoxy- 
Mroxy^^ 
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L represents a single (covalent) bond (i.e. L is absent); a linking group 
selected from -CH r , -CH r CHr, -CH=CH-, -C5C-, -Y-(CH 2 ) m -, -(CHzJnrY-, -CONR""-, 
-NR ,m CO- f -NR ,m (S02)- and -(S02)NR' m -, wherein Y represents -0-, -S-, -SCHr, 
-SO-. -S0 2 - ( -NR'"'-; R" M represents hydrogen or alkyl; and m is 0, 1, 2 or 3. 

5 in a second aspect the invention provides pharmaceutical compositions 

comprising a therapeutically effective amount of the diazabicyclic aryl derivative of the 
invention, or a pharmaceuticaliy-acceptable addition salt thereof, together with at least 
one pharmaceuticaliy-acceptable carrier or diluent. 

Viewed from another aspect the invention relates to the use of the 

10 diazabicyclic aryl derivative of the invention, or a pharmaceuticaliy-acceptable addition 
salt thereof, for the manufacture of pharmaceutical compositions/medicaments for the 
treatment, prevention or alleviation of a disease or a disorder or a condition of a 
mammal, including a human, which disease, disorder or condition is responsive to 
modulation of cholinergic reoeptors. 

15 | n yet another aspect the invention provides a method for treatment, 

prevention or alleviation of diseases, disorders or conditions of a living animal body, 
including a human, which disorder, disease or condition is responsive to modulation of 
cholinergic receptors, and which method comprises the step of administering to such a 
living animal body in need thereof a therapeutically effective amount of the 

20 diazabicyclic aryl derivative of the invention. 

Other objects of the invention will be apparent to the person skilled in the art 
from the following detailed description and examples. 

DETAILED DISCLOSURE OF THE INVENTION 

25 

Diazabicyclic Aryl Derivatives 

In a first aspect the invention provides a diazabicyclic aryl derivative of 

Formula I 




i 

V -A' — L — A" — I 



0) 



30 any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a 

pharmaceuticaliy-acceptable addition salt thereof, wherein 
n is 1,2 or 3; and 

A* and A", independently of one another, represent an aromatic monocyclic 
and/or polycyctic, carbocyctic and/or heterocyclic group, optionally substituted one or 
35 more times with substituents selected from the group consisting of alkyl. cycloalkyl, 
cycloalkyl-alkyl, hydroxy, alkoxy. hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
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cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, CF3, OCF 3l CN, NO* NH2, 
carboxy, carbamoyl, amido, sulfamoyl and phenyl; or with another monocyclic or 
polycyclic, carbocyclic or heterocyclic group; which additional monocyclic or polycyclic, 
carbocyclic or heterocyclic group may optionally be substituted one or more times with 
5 substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
alkyl, cycloalkoxy-alkoxy, halo, CF 3| OCF 3 , CN, N0 2l NH 2l carboxy, carbamoyl, amido, 
sulfamoyl and phenyl; and 

B represents a monocyclic heterocyclic group, optionally substituted one or 
10 more times with substituents selected from the group consisting of aikyl, cycloalkyl, 
cycloalkyl-atkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, CF 3 , OCF 3 , CN, N0 2 , NH 2 , 
oxo, carboxy, carbamoyl, alkyl-carbamoyl, amido, N-alkyl-amido, N^-dialkyl-amido, 
sulfamoyl, phenyl or benzyl; or a group of formula -NR , -(C=V)-NR"-B , ; wherein R' 
15 represents hydrogen, alkyl or a group of formula -(C=V)-NR"-B*; R" represents 
hydrogen, alkyl, phenyl or benzyl; V represents O, S or NR m ; wherein R m represents 
hydrogen, alkyl or cyano; and B' represents alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl 
and heterocyclic groups are optionally substituted one or more times with substituents 
20 selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, 
hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy- 
alkoxy, halo, CF 3 , OCF3, CN, NO* NH 2l oxo, carboxy, carbamoyl, alkyl-carbamoyl, 
amido, N-alkyl-amido, N,N-diaikyl-amido, sulfamoyl, phenyl and benzyl; and 

L represents a single (covalent) bond (i.e. L is absent); a linking group 
25 selected from -CHr, -CH^CHr. -CH=CH-, -CsC-, -Y-(CH2) m -, -(CH 2 ) m -Y-, -CONR m '-, 
-NR m, CO- ( -NR ,,,, (S0 2 )- and -(S0 2 )NR"'\ wherein Y represents -0-, -S-, -SCH r , 
-SO-, -SOr. -NR m '-; R M " represents hydrogen or alkyl; and m is 0, 1, 2 or 3. 

In a preferred embodiment the diazabicyclic aryl derivative of the invention 
is a compound of Formula I, II or lla, wherein n is 1, 2 or 3. In a more preferred 
30 embodiment the diazabicyclic aryl derivative of the invention is a compound of Formula 
l, II or lla, wherein n is 2. 

In another preferred embodiment the diazabicyclic aryl derivative of the 
invention is a compound of Formula I, II or lla, wherein L represents a single (covalent) 
bond (i.e. L is absent); a linking group selected from -CHr, -CH^CHr, -CH=CH-, 
35 -C=C-, -Y-(CH 2 ) m - ( -(CH^-Y- -CONR'" 1 -, -NR""CO-, -NR""(S0 2 )- and -(SO^NR""-, 
wherein Y represents -O-, -S-, -SCH r . -SO-, -SO r , -NR""-; R ,m represents hydrogen 
or alkyl; and m is 0, 1, 2 or 3. 

In a third preferred embodiment the diazabicyclic aryl derivative of the 
invention is a compound of Formula I. II or lla, wherein A* represents an aromatic 
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monocyclic or po.ycyc.ic, carbocycBc or heterocyclic group. <#^«»*^ 
or more times with substituents se.ected from the group cons.st.ng of a!ky cyctoa^, 
cyc.oa.ky.-a.ky.. hydroxy. a.koxy. hydroxyaikoxy aWcoxy-alkyl. 
cvcloalkoxy cycloalkoxy-alkyl. cycloalkoxy-atkoxy. halo. CF 3 . OCF 3 . CN. N0 2 . NH 2 . 

5 SSTiSL* Z-* ■*">* and pheny,: or wi ? ano nTo7^c,ic 

po^cyd c, carbocyclic or heterocycHc group; which additional monocyclic or po^cychc 
Socyc c or heterocyclic group may o P tiona..y be substituted one or more times .«* 
substitLts selected from the group consisting of aiky.. cydoalky.. cyc.oalky.-a.kyl. 
Z Z aU. hydroxya,koxy. a.koxy-a,ky.. a.koxy-a.koxy. 
,o alky.. cyc.oa,koxy-alkoxy. ha.o. CF, OCF, CN. NO, NH, carboxy. carbamoyi. am.do. 
su „amoy. a^eny.^ g ^ 

wherein X and Y. independently of one another, represent N and/or CR\ 
is wherein R 1 represents hydrogen, alky., cycloalky.. cyc.oa.ky.-a.ky.. hydroxy, a.koxy. 
ovdoloxy cyanoa.ky>. ha.o. ha.oa,ky.. ha.oa.koxy. cyano. amino, nitro, ary ary.oxy. 

heterodoxy; which ary.. ary,oxy. heteroary. or heteroaryloxy may 
olZ be substituted one or two times with halo, ha.oa.kyl. ha.oa.koxy. cyano. 
n and/or a group of the formu.a -NCOR"", wherein R represents 

20 hydr096n Tn another more preferred embodiment A' represents a group of formuia 




V 



wherein X represents N or CR>. wherein R represent r^en JJ 
cyc.oa.kyl. cyc.oalkyl-a.ky., hydroxy. a.koxy. cydoa.koxy. cyanoalkyl. halo. M 
25 hata.kox cyano. amino, nitro. ary.. ary.oxy. heteroary. or heteroaryloxy; wh.ch aryi 

• Zo ha.oa.kyl. ha.oa.koxy. cyano. amino, nitro and/or a group of the formula 
NCOR n,n wherein R m " represents hydrogen or alkyt; and 

Represents hydrogen, alky., cycloalky.. cyc.oalky.-a.ky.. hydroxy, alkoxy. 

30 cyc.oa.koxy. cyanoalkyl. halo. ha!oa.kyl. haloalkoxy, cyano. amino nilxo. «^ aryloxy 
heteroary. or heteroaryloxy; which aryl. aryloxy. heteroary. or heteroaryloxy may 
opS be substitute one or two times with halo, haloalkyl. Ha.oa^^ 
amino, nitro and/or a group of the formula -NCOR"". where.n R represents 



hydrogen or alkyl. 
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In an even more preferred embodiment A' represents a phenyl, naphthyl, 
furanyl, furanyl, pyrrolyl, isoxazolyl, 1,3,4-oxadiazolyl, 1,2,3-oxadiazolyl, pyridinyl, 
pyridinyl, pyridazinyl, indolyl, benzofuranyl, benzothienyl, quinoxalinyl or 
benzlmidazoiyl group. 

5 In a yet more preferred embodiment A 1 represents a phen-1 ,4-diyl, naphth- 

2,6-diyl, furan-2,5-diyl, furan-3,5-diyl. pyrrol-2,5-diyl, isoxazol-3,5-diyl, 1,3,4-oxadiazol- 
2,5-diyl, 1,2,3-oxadiazol-4,5-diyl, pyridin-2,5-diyl, pyridin-2,4-diyl. pyridazin-3,6-diyl, 
indol-2,5-diyl, benzofuran-2,5-diyl, benzothien-2,5-diyl, quinoxalin-2,6-diyl or 
benzimidazo)-2,5-diyl group. 

10 In a most preferred embodiment A' represents a furan-2,5-diyl or furan-3,5- 

diyl group. 

In a fourth preferred embodiment the diazabicyclic aryl derivative of the 
invention is a compound of Formula I, II or lla, wherein A" represents an aromatic 
monocyclic or polycydic, carbocyclic or heterocyclic group, optionally substituted one 

15 or more times with substituents selected from the group consisting of alkyl, cycloalkyl, 
cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cydoalkoxy-alkoxy, halo, CF 3l OCF 3 , CN, N0 2 , Ntf 2 , 
carboxy, carbamoyl, amido, sulfamoyl and phenyl; or with another monocyclic or 
polycyclic, carbocyclic or heterocydic group; which additional monocyclic or polycydic, 

20 carbocyclic or heterocyclic group may optionally be substituted one or more times with 
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
alkyl, cydoalkoxy-alkoxy, halo, CF 3 , OCF 3 , CN, N0 2 , NH 2 , carboxy, carbamoyl, amido, 
sulfamoyl and phenyl. 

25 In a more preferred embodiment A" represents a phenyl or furanyl group; 

which group is optionally substituted one or two times with substituents selected from 
the group consisting of alkyl, cydoaikyl, cycloalkyl-alkyl, hydroxy, alkoxy, 
hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cydoalkoxy, cycloalkoxy-alkyl, cydoalkoxy- 
alkoxy, halo, CF 3 , OCF 3 , CN, N0 2> NH 2| carboxy, carbamoyl, amido, sulfamoyl and 

30 phenyl. 

In an even more preferred embodiment A" represents a phen-1 ,3-diyl, phen- 
1 ,4-diyl or furan-2,5-diyl group. 

In a most preferred embodiment A" represents a phen-1 ,3-diyl or phen-1 ,4- 
diyl group. 

35 In a fifth preferred embodiment the diazabicyclic aryl derivative of the 

invention is a compound of Formula I, II or lla, wherein B represents a monocyclic 
heterocyclic group, optionally substituted one or more times with substituents selected 
from the group consisting of alkyl, cydoaikyl, cydoaikyi-alkyl, hydroxy, alkoxy, 
hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy- 
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alkoxy halo, CF 3 . OCF 3 . CN. NO* NH 2 , oxo, carboxy. carbamoyl, alkyl-carbamoyl, 
amido' N-alkyl-amido. N.N-dialkyl-amido. sulfamoyl. phenyl and benzyl. 

In a more preferred embodiment B represents a monocyclic heterocychc 
group selected from pyrrolidinyl. pyrro.inyl and pyrrolyl; which ""^"T^ 
5 group is optionally substituted one or two times with substituen s selected from the 
group consisting of alky., cyc.oa.ky.. cyc.oa.ky.-a.kyl. hydroxy, alkoxy. hydroxy. 
alkoLlkyl, alkoxy-alkoxy, cyc.oa.koxy. cyc.oa.koxy-a.ky.. cyc.oa.koxy-a.koxy. halo. 
CfI CN NO, NH, oxo. carboxy. carbamoy.. a.ky.-carbamoy.. amido. N-a.ky.-am.do. 

N N-dialkyl-amido, sulfamoyl and phenyl. ..... tha 

10 |„ a most pre ferred embodiment the diazabicydic aryl denvat,ve of the 

inVenti0n,S H 4. l5 -(1.4-Diaza-bicycto[3.2.2]nonane-4-ca^ 

"^'CS?. a mixture of *s enanflomers, or a pharmaceutical,- 

15 * C ^T*Z" embodiment the diazab.cyc.ic * derivative of the 

invention is a diazabicydic aryl derivative of Formula II 
o 

any of its enantiomers or any mixture of its enantiomers, or a prodrug or a 
20 pharmaceutically-acceptable addition salt thereof, where,n n. A , A , L. R . R . V and B 

" 38 preferred embodiment the diazabicydic ary, derivative of the 

invention is a diazabicydic aryl derivative of Formula II or lla 

nC^N^^ A' - A" - NR -(C=V)-NR" - B" (Ha) 

25 any of its enantiomers or any mixture of its enantiomers. or a prodrug, or a 

pharmaceutlcVacceptabte addi«on salt thereof, wherein n. A'. A", L, R, R , V and B 

areaSdefi r a a sev V e e nt h preferred embodiment the diazabicydic ary. deriva«ve of the 
invention is a diazabicydic aryl derivative of Formula II or lla. wherein 
30 L represents a single (covalent) bond (i.e. L is absent); 

R* represents hydrogen or alkyl; 

R" represents hydrogen, alkyl, phenyl or benzyl; 
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V represents O, S or NR ,M ; wherein R m represents hydrogen, alky! or cyano; 

and 

B* represents alkyl, alkenyl, aikynyl, cycloalkyl, cycloalkenyl, phenyl, benzyl 
or a monocyclic heterocyclic group; which phenyl, benzyl and heterocyclic groups are 

5 optionally substituted one, two or three times with substituents selected from the group 
consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyaikoxy, alkoxy- 
aikyl, alkoxy-alkoxy, cycloalkoxy. cydoalkoxy-alkyl, cycloalkoxy-alkoxy, halo, CF 3 , 
OCF 3l CN, N0 2 . NH 2 , oxo, carboxy, carbamoyl, a!ky!-carbamoyl, amido, N-alkyl-amido, 
N.N-dialkyl-amido, sulfamoyl, phenyl and benzyl. 

10 In a more preferred embodiment the diazabicyclic aryl derivative of the 

invention is a diazabicyclic aryl derivative of Formula II or Ha, wherein 

V represents O, S or NH; and 

B' represents alkyl, alkenyl, cycloalkyl, cycloalkenyl, phenyl or benzyl; which 
phenyl and benzyl groups are optionally substituted one or two times with alkyl, 
15 hydroxy, alkoxy, alkoxy-alkyl, alkoxy-alkoxy, halo, CF 3 , OCF 3 , CN, N0 2 , NH 2 , 
carbamoyl, alkyl-carbamoyl, amido, N-alkyl-amido and/or N.N-dialkyl-amido; orfuranyl, 
oxazolyl, isoxazolyl. thiazolyl, Isothlazolyl, thiadiazolyl, imldazolyl, pyrazoiyl, pyridinyl, 
pyrimidinyl or pyridazinyl; which heterocyclic group may optionally be substituted one 
or two times with alkyl, hydroxy-aikyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, 
20 alkoxy-alkyl, cyanoalkyl, halo, CF 3 , OCF 3l CN, amino, nitro and/or phenyl. 

in an even more preferred embodiment the diazabicyclic aryl derivative of 
the invention is a diazabicyclic aryl derivative of Formula II or lla, wherein B' 
represents a group of formula -CH 3 , -CH 2 CH 3 , -CH=CH 2l -CH=CH-CH=CH 2l 
cyclopenta-1-enyl or cyclopenta-2,4-dienyl, phenyl or benzyl; which phenyl and benzyl 
25 may optionally be substituted one or two times with alkyl, hydroxy, alkoxy, halo, CF 3 , 
OCF 3 , amido, N~alkyt-amido and/or N.N-dialkyl-amido. 

In a most preferred embodiment the diazabicyclic aryl derivative of the 
invention is a diazabicyclic aryl derivative of Formula II or lla, wherein B 1 represents a 
group of formula -CH 3 , -CH 2 CH 3l phenyl or benzyl; which phenyl and benzyl may 
30 optionally be substituted one or two times with alkyl, hydroxy, alkoxy, halo, CF 3l OCF 3 , 
amido, N-alkyl-amido and/or N.N-dialkyl-amido. 

In an eighth preferred embodiment the diazabicyclic aryl derivative of the 
invention is a diazabicyclic aryl derivative of Formula II or lla, wherein 
nis 2; 

35 L represents a single (covalent) bond (i.e. L is absent); 

A 1 represents a furanyl, oxazolyl, thiazolyl or pyridazinyl group; 

A" represents a phenyl group; and 

R 1 represents hydrogen or alkyl; 

R" represents hydrogen, alkyl, phenyl or benzyl; 
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V represents O, S or NH; and 

B- represents a group of formula -CH 3 , -CHaCHa, -CH=CH 2 . -CH=CH- 
CH=CH 2 cyclopenta-1-enyl cyclopenta-2,4-dienyl, phenyl or benzyl; which phenyl and 
benzyl may optionally be substituted one or two times with alkyl, hydroxy, alkoxy, halo. 
5 CF 3 OCF 3 and/or amido, N-alkyl-amido. N.N-dialkyl-amido. 

In a most preferred embodiment the diazabicyclic aryl derivattve of the 

,nVent,0nlS H 4. l 5. (1i 4-Diaza-bicyclo[3.2.2lnonane-4^arbonyl)-furan-2-yl]-pheny^3- 
10 ethyl * Urea; H4 . [5 -(1.4-Diaza-bicyclo[3.2.2lnonane^ca^^ 
Phenyl " Ure V [5 .(l.4-Diaza-bicyclol3.2.21non^^^ 

15 acetylaminophe^ 

chloro-2-methoxyphenyl)-thiourea; „ 

20 H4 -[5-(1,4-Diaza-bicy^^ 

chloro-2-methoxy-phenyl)-urea; , 
H4-t5-(1,4-Diaza-bicyclo[3.2.2]nonane^carbonyl)-furan-2-yl]- P henyl}-3- 

25 f * m **TL enan«omer or a mixture of its enan«omers. or a pharmaceutioally- 

acceptable addition salt thereof. ic 
Any combination of two or more of the embodiments desonbed here* .s 

considered within the scope of the present invention. 

30 

B§ ™ m fS t of this invention an alky, group designates a univalent 
saturated, straight or branched hydrocarbon chain. The hydrocarbon chain pn^rably 
contain 0 from one to eighteen carbon atoms (Cs-atoyl). more preferred of from one 
35 To six carbon atoms (C^alkyl; lower alkyl). including pentyl. isopentyl. neopentyl. 
terttary pentyl hexy. and isohexyl. «n a preferred embodiment alky, represents a C„- 
X gr inclulg butyl, isobutyl. secondary butyl, and ternary butyl, ta m*r 
preferred embodiment of this invention alky, represents a Chalky, group. wh,ch may 
in particular be methyl, ethyl, propyl or isopropyl. 
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In the context of this invention a cydoalkyl group designates a eye te aikyl 
group, preferably containing of from three to seven earbon atoms (C^ydoalkyi). 
Lludingeyelopropyl.eydobuty».eyeiopenty«.eydohexylandeye!oheptyl 

Tn the context of this invention a cycloalkyl-alky. group des,gnates a 
5 eyeloaikyl group as defined above, which eyeloalkyl group is substituted on an alky, 
group as also defined above. Examples of preferred cydoalkyl-alky. groups of the 
invention include cyclopropylmethyl and cydopropylethyl. 

In the context of this invention an alkoxy group des.gnates an alkyl-0 
group, wherein alky, is as defined above. Examples of preferred alkoxy groups of the 
10 invention include methoxy and ethoxy. . . natee _ 

In the context of this invention a cydoalkoxy group des,gnates a 
■cycloalkyl-O-- group, wherein eyeloalkyl is as defined above. 

in the context of this invention a cyano-alkyl group designates an alkyl 
group substituted with CN. wherein alkyl is as defined above. 
15 9 in the context of this invention halo represents fluoro chloro. bromo o 

iodo and haloalkyl group designates an alkyl group as defined herem. wh,ch alkyl 
tup 8 s — ted on'e or more times with halo. Thus a 
Lesents e.g. a trifluoromethyl group, a trichloromethyl group and s,m.lar taMo 
Xituted methyl groups. Preferred haloalkyl groups of the .nvenbon .ndude 

20 ^^Z^l^^ a haloalkoxy group designates an alko. 
group as defined herein, which alkoxy group is substituted one or more ^rnes w*h 
haT Preferred haloalkoxy groups of the invention indude tnhalogenmethoxy. 

preferably CF,0-. an aryl group designates a monocyclic or 

" ^cyclic aromafic hydrocarbon group. Examp.es of preferred W-J 
Leln include phenyl, indenyi. naphthyl. azuienyl, fluorenyl. and anthracenyi. The 
most preferred aryl group of the invention is phenyl. 

In the context of this invention an aryloxy group destgnates an ary u 
30 group, wherein ary. is as defined above. The most preferred aryloxy group of the 
mention is pf,eno^ ^ ^ ^ & ^ designates aroma «c 

mono- or po.ycyc.ic heterocyclic group, which ho.ds one or more heteroatoms ^ 
ring strudure Preferred heteroatoms include nitrogen (N), oxygen (O). and su.phur 

35 (S) ' Preferred 5-6 membered heteroaryl groups of the invention include furanyl, 
in particular furan-2- or 3-yl; thienyl, in particular thien-2- or 3-yl; selenoph enyt> 
particular se.enophen-2- or 3-yl; pyrrofy. (azolyl). in p-l^ wn-* or 3-y 
oxazoly. In particular oxazo.-2. 4- or 5-yl; thiazoiyl. in particular th.azo.-2. 4- or 5-yl. 
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imidazolyl, In particular imidazol-2- or 4-yl; pyrazolyl. in particular pyrazol-3- or 4-yl; 
isoxazolyl. in particular isoxazol-3. 4- or 5-yl; isothiazolyl. in particular isoth.azol-3- 4- 
or 5-yl- oxadiazolyl. in particular 1 .2,3-oxadiazol-4- or 5-yl. or 1 ,3,4-oxad.azol-2-yl; 
triazolyl. in particular 1.2,3-triazol-4-yl or 1.2,4-triazol-3-yl; thiadiazolyl. in particular 
5 1 2 3-thiadiazol-4- or 5-yl, or 1 ,3.4-thiadiazol-2-yl; pyridyl. in particular pyrid-2-. 3- or 
4-yi- pyridazinyl. in particular pyridazin-3- or 4-yl; pyrimidinyl. in particular pynmid.n- 
2-, 4- or 5-yl. pyrazinyl. in particular pyrazin-2- or 3-yl; and triazinyl. .n particular 

1,2.4- or 1.3,5-triazinyl. 

More preferred 5 membered heteroaryl groups of the invention include 
10 furanyl. in particular furan-2- or 3-yl; thienyl. in particular thien-2- or 3-yl; pyrrolyl 

(azolyl). in particular pyrrol-2- or 3-yl; oxazolyl. in particular oxazol-2 . 4- or 5-yL 

thiazolyl, in particular thiazol-2, 4- or 5-yl; isoxazolyl. in particular isoxazol-3. 4- or 5- 

y|; isothiazolyl, in particular isothiazo!-3-. 4- or 5-yl; and thiadiazolyl. in particular 

1 2 3-thiadiazol-4- or 5-yl. or 1 ,3.4-thiadiazol-2-yl. 
15 ' ' Most preferred 5 membered heteroaryl groups of the invention include 

furanyl. in partcular furan-2- or 3-yl; and thienyl. in particular thien-2- or 3-yl. 

More preferred 6 membered heteroaryl groups of the invents mclude 

pyridyl, in particular pyrid-2-. 3- or 4-yl; and pyrazinyl. in particular pyrazin-2- or 3-yl. 

20 In the context of this invention an aromatic bicyclic heterocyclic group 

designates a bicyclic heterocyclic group, which holds one or more heteroatoms in its 
ring structure. In the context of this invention the term "bicyclic heterocycHc group 
includes benzo-fused five- and six-membered heterocyclic rings containing one or 
more heteroatoms. Preferred heteroatoms include nitrogen (N). oxygen (O). and 

25 sulphur (S) p ^ rred bjcyc)jc heteroary| groups Qf ^ . nvent . on indude indolizinyl , in 

particular indo.izin-2, 5- or 6-yl; indolyl. In particular indol-2, 5- or 6-yl; isoindotyl. ,n 
particular isoindol-2-. 5- or 6-yl; benzo[b]furanyl. in particular benzofuran-2-. 5- or 6- 
y|; benzotblthienyl. in particular benzothien-2-. 5- or 6-yl; benzoimidazo^ « 
30 particular benzoimidazol-2, 5- or 6-yl; benzothiazolyl. in particular benzoth.azol-5- or 

6- yl- purinyl. in particular purin-2- or 8-yl; quinolinyl. in particular quinol.n-2-. 3- 6- or 

7- y,*; isoquinoiinyl, in particular isoquino.in-3, 6- or 7-yl; cinnolinyl. ,n part.cu.ar 
cinnolin-6- or 7-yl; phthalazinyl. in particular phthalazin-6- or 7-yl; qumazohny. in 
particular quinazolin-2, 6- or 7-yl; quinoxalinyl. in particular qumoxal.n-2- or 6-yl. 1 .8- 

35 naphthyridinyl. in particular 1 .8-naphthyridin-2, 3-. 6- or 7-yl; and ptendmyl, In 
particular pteridin-2-. 6- or 7-yl. 

More preferred bicyclic heteroaryl groups of the invention include indolyl. 
in particular indol-2-. 5- or 6-yl; benzofb]furanyl. in particular benzofuran-2-. 5- or 6-yl; 
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benzo[b]thienyl, in particular benzothien-2-, 5- or 6-yl; benzoimidazolyl, in particular 
benzoimidazol-2-, 5- or 6-yl; and quinoxalinyl, in particular quinoxaIin-2- or 6-yl. 

Most preferred bicyclic heteroaryl groups of the invention include indolyl, in 
particular indol-2-, 5- or 6-yl; benzofblfuranyl, in particular benzofuran-2-, 5- or 6-yl; 
5 benzofbjthidnyl, in particular benzothien-2-, 5- or 6-yl. 

In the context of this invention a heteroaryloxy group designates a 
"heteroaryl-O-" group, wherein heteroaryl is as defined above. 

Pharmaceutical^ Acceptable Salts 

10 The diazabicyclic aryl derivative of the invention may be provided in any 

form suitable for the intended administration. Suitable forms include pharmaceutical^ 
(i.e. physiologically) acceptable salts, and pre- or prodrug forms of the chemical 
compound of the invention. 

Examples of pharmaceutical^ acceptable addition salts include, without 

15 limitation, the non-toxic inorganic and organic acid addition salts such as the 
hydrochloride, the hydrobromide, the nitrate, the perchlorate, the phosphate, the 
sulphate, the formate, the acetate, the aconate, the ascorbate, the 
benzenesulphonate, the benzoate, the cinnamate, the citrate, the embonate, the 
enantate, the fumarate, the glutamate, the glycolate, the lactate, the maleate, the 

20 malonate, the mandelate, the methanesulphonate, the naphthalene-2-su!phonate 
derived, the phthalate, the salicylate, the sorbate, the stearate, the succinate, the 
tartrate, the toluene-p-sulphonate, and> the like. Such salts may be formed by 
procedures well known and described in the art. 

Metal salts of a chemical compound of the invention include alkali metal 

25 salts, such as the sodium salt of a chemical compound of the invention containing a 
carboxy group. 

In the context of this invention the "onium salts 0 of N-containing compounds 
are also contemplated as pharmaceutical^ acceptable salts. Preferred "onium salts" 
include the alkyl-onium salts, the cycloatkyl-onium salts, and the cycloalkylalkyl-onium 
30 salts. 

Particularly preferred onium salts of the invention include those created at 
the N' position according to the following Formula V 
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Steric Isomers . 

The chemical compounds of the present invention may exist in (+) and (-) 
forms as well as in racemic forms. The racemates of these isomers and the lnd.v.duai 
isomers themselves are within the scope of the present invention. 
5 Racemic forms can be resolved into the optical antipodes by known 

methods and techniques. One way of separating the diastereomeric salts is by use of 
an optically active acid, and liberating the optically active amine compound by 
treatment with a base. Another method for resolving racemates into the opbcal 
antipodes is based upon chromatography on an optical active matrix. Racem.c 
10 compounds of the present invention can thus be resolved into their optical antipodes, 
e.g., by fractional crystallisation of d- or 1- (tartrates, mandates, or 
camphorsulphonate) salts for example. 

The chemical compounds of the present invention may also be resolved by 
the formation of diastereomeric amides by reaction of the chemical compounds of the 
15 present invention with an optically active activated carboxylic acid such as that denved 
from (+) or (-) phenylalanine, (+) or (-) phenylglycine. (+) or (-) camphanic acd or by 
the formation of diastereomeric carbamates by reaction of the chemical compound of 
the present invention with an optically active chloroformate or the like. 

Additional methods for the resolving the optical isomers are known in the 
20 art. Such methods include those described by Jaques J. Collet A & MMnS n 
"Enanjigmera Racp™»'~ *"d Resolutions' , John Wiley and Sons. New York (1981). 

Optical active compounds can also be prepared from optical active starting 

materials. 

25 Methods of Producing DlazabicyclicAryl Derivatives 

The diazabicyclic aryi derivative of the invention may be prepared by 
conventional methods for chemical synthesis. e.g. those described in the working 
examples. The starting materials for the processes described in the present applicabon 
are known or may readily be prepared by conventional methods from commercially 

30 available chemicals. 

Also one compound of the invention can be converted to another compound 

of the invention using conventional methods. 

The end products of the reactions described herein may be isolated by 

conventional techniques, e.g. by extraction, crystallisation, distillation, chromatography. 



35 etc. 



Biological Activity 

The present invention is devoted to the provision novel Bgands and 
modulators of the nicotinic receptors, which ligands and modulators are useful for the 
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treatment of diseases or disorders related to the cholinergic receptors, and in particular 
the nicotinic acetylcholine receptor (nAChR). Preferred compounds of the invention 
show a pronounced nicotinic acetylcholine <x7 receptor subtype selectivity. 

The compounds of the present invention may in particular be agonists. 
5 partial agonists, antagonists and/or allosteric modulators of the nicotinic acetylchohne 

receptor. ^ ^ ^ pnarr nacological profile the compounds of the invention may be 
useful for the treatment of diseases or disorders as diverse as those related to the 
cholinergic system of the central nervous system (CNS). the peripheral nervous 
10 system (PNS), diseases or disorders related to smooth muscle contract.cn, endocrine 
diseases or disorders, diseases or disorders related to neuro-degenerat.cn, diseases 
or disorders related to inflammation, pain, and withdrawal symptoms caused by the 
termination of abuse of chemical substances. 

The compounds of the invention may also be useful as d.agnostic tools or 
15 monitoring agents in various diagnostic methods, and in particular for in vivo receptor 
imaging (neuroimaging), and they may be used in labelled or un.abe.led form. 

In a preferred embodiment the compounds of the invent.on are used for the 
treatment of diseases, disorders, or conditions relating to the central nervous system. 
Such diseases or disorders includes anxiety, cognitive disorders, learning deficit 
20 memory deficits and dysfunction. Alzheimer's disease, attention deficit, attention defict . 
hype-ctMty disorder (ADHD), Parkinson's disease, Huntington's disease 
Amyotrophic Lateral Sclerosis. Gilles de .a Tourette's syndrome psychos* 
depression, mania, manic depression, schizophrenia, obsessive compulsive disorders 
(CCD), panic disorders, eating disorders such as anorexia nervosa ."""J"* 
25 obesity narcolepsy, nociception. AIDS-dementia. senile dementia penfenc 
n u opathy. autism, dyslexia, tardive dyskinesia, hyperkinesia, epilepsy. bu.,m.a. post- 
raumatic syndrome, social phobia, sleeping disorders, pseudodementia. Ganse s 
syndrome, pre-menstrua. syndrome, .ate luteal phase syndrome, chrome fatigue 
syndrome, mutism, trichotillomania, and jet-lag. tho 
30 In a preferred embodiment diseases, disorders, or conditions relating to the 

central nervous system for which the compounds of the invention are used are 
cognitive disorders, psychosis, schizophrenia and/or depress.cn. 

In another preferred embodiment the compounds of the invention may be 
useful for the treatment of diseases, disorders, or conditions associated with smooth 
35 muscle contractions, including convulsive disorders, angina pectoris, premature labour, 
convulsions, diarrhoea, asthma, epilepsy, tardive dyskinesia. hyperkines.a. premature 
ejaculation, and erectile difficulty. 
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In yet another preferred embodiment the compounds of the invention may 
be useful for the treatment of endocrine disorders, such as thyrotoxicosis, 
pheochromocytoma, hypertension and arrhythmias. 

In still another preferred embodiment the compounds of the invention may 
5 be useful for the treatment of neurodegenerative disorders, including transient anoxia 
and induced neuro-degeneration. 

In even another preferred embodiment the compounds of the invention may 
be useful for the treatment of inflammatory diseases, disorders, or conditions, including 
inflammatory skin disorders such as acne and rosacea, Chron's disease, inflammatory 
10 bowel disease, ulcerative colitis, and diarrhoea. 

In still another preferred embodiment the compounds of the invention may 
be useful for the treatment of mild, moderate or even severe pain of acute, chronic or 
recurrent character, as well as pain caused by migraine, postoperative pain, and 
phantom limb pain. The pain may in particular be neuropathic pain, chronic headache, 
15 central pain, pain related to diabetic neuropathy, to post therapeutic neuralgia, or to 
peripheral nerve injury. 

Finally- the compounds of the invention may be useful for the treatment of 
withdrawal symptoms caused by termination of use of addictive substances. Such 
addictive substances include nicotine containing products such as tobacco, opioids 
20 such as heroin, cocaine and morphine, benzodiazepines and benzodiazepine-like 
drugs, and alcohol. Withdrawal from addictive substances is in general a traumatic 
experience characterised by anxiety and frustration, anger, anxiety, difficulties in 
concentrating, restlessness, decreased heart rate and increased appetite and weight 
gain. 

25 In this context "treatment 11 covers treatment, prevention, prophylactics and 

alleviation of withdrawal symptoms and abstinence as well as treatment resulting in a 
voluntary diminished intake of the addictive substance. 

In another aspect, the compounds of the invention are used as diagnostic 
agents, e.g. for the identification and localisation of nicotinic receptors in various 

30 tissues. 

Pharmaceutical Compositions 

In another aspect the invention provides novel pharmaceutical compositions 
comprising a therapeutically effective amount of diazabicyclic aryl derivative of the 
35 invention. 

While a chemical compound of the invention for use in therapy may be 
administered in the form of the raw chemical compound, it is preferred to introduce the 
active ingredient, optionally in the form of a physiologically acceptable salt, in a 
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pharmaceutical composition together with one or more adjuvants, excipients, carriers, 
buffers, diluents, and/or other customary pharmaceutical auxiliaries. 

In a preferred embodiment, the invention provides pharmaceutical 
compositions comprising the diazabicyclic aryl derivative of the invention, or a 

5 pharmaceutical^ acceptable salt or derivative thereof, together with one or more 
pharmaceutical^ acceptable carriers therefore, and, optionally, other therapeutic 
and/or prophylactic ingredients, know and used in the art. The carrier(s) must be 
"acceptable" in the sense of being compatible with the other ingredients of the 
formulation and not harmful to the recipient thereof. 

10 The pharmaceutical composition of the invention may be administered by 

any convenient route, which suits the desired therapy. Preferred routes of 
administration include oral administration, in particular in tablet, in capsule, in drag§, in 
powder, or in liquid form, and parenteral administration, in particular cutaneous, 
subcutaneous, intramuscular, or intravenous injection. The pharmaceutical 

15 composition of the invention can be manufactured by the skilled person by use of 
standard methods and conventional techniques appropriate to the desired formulation. 
When desired, compositions adapted to give sustained release of the active ingredient 
may be employed. 

Further details on techniques for formulation and administration may be 
20 found in the latest edition of Remington's P harmaceutical Sciences (Maack Publishing 
Co., Easton, PA). 

The actual dosage depend on the nature and severity of the disease being 
treated, and is within the discretion of the physician, and may be varied by titration of 
the dosage to the particular circumstances of this invention to produce the desired 

25 therapeutic effect. However, it is presently contemplated that pharmaceutical 
compositions containing of from about 0.1 to about 500 mg of active ingredient per 
individual dose, preferably of from about 1 to about 100 mg, most preferred of from 
about 1 to about 10 mg, are suitable for therapeutic treatments. 

The active ingredient may be administered in one or several doses per day. 

30 A satisfactory result can, in certain instances, be obtained at a dosage as low as 0.1 
ng/kg i.v. and 1 *ig/kg p.o. The upper limit of the dosage range is presently considered 
to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are from about 0.1 
ng/kg to about 10 mg/kg/day i.v., and from about 1 ^ig/kg to about 100 mg/kg/day p.o. 

35 Methods of Therapy 

The diazabicyclic aryl derivatives of the present invention are valuable 
nicotinic receptor modulators, and therefore useful for the treatment of a range of 
ailments involving cholinergic dysfunction as well as a range of disorders responsive to 
the action of nAChR modulators. 
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In another aspect the invention provides a method for the treatment, 
prevention or alieviation of a disease or a disorder or a condition of a living animal 
body, including a human, which disease, disorder or condition is responsive to 
modulation of cholinergic receptors, and which method comprises administering to 

5 such a living animal body, including a human, in need thereof an effective amount of a 
diazabicyclic aryl derivative of the invention. 

In the context of this invention the term "treatment" covers treatment, 
prevention, prophylaxis or alleviation, and the term "disease" covers illnesses, 
diseases, disorders and conditions related to the disease in question. 

10 The preferred indications contemplated according to the invention are those 

stated above. 

It is at present contemplated that suitable dosage ranges are 0.1 to 1000 
milligrams daily, 10-500 milligrams daily, and especially 30-100 milligrams daily, 
dependent as usual upon the exact mode of administration, form in which 

15 administered, the indication toward which the administration is directed, the subject 
involved and the body weight of the subject involved, and further the preference and 
experience of the physician or veterinarian in charge. 

A satisfactory result can, in certain instances, be obtained at a dosage as 
low as 0.005 mg/kg i.v. and 0.01 mg/kg p.o. The upper limit of the dosage range is 

20 about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are from about 0.001 to 
about 1 mg/kg i.v. and from about 0.1 to about 10 mg/kg p.o. 

EXAMPLES 

25 The invention is further illustrated with reference to the following examples, 

which are not intended to be in any way limiting to the scope of the invention as claimed. 

Example 1 

Preparatory Example 

30 All reactions involving air sensitive reagents or intermediates were 

performed under nitrogen and in anhydrous solvents. 

l^-Oiazahicvclore^^lnonan-S-one (Intermediate co mpound! 

32.33 g (200 mmol) of 3-Quinuclidinone hydrochloride was dissolved in 75 
35 ml of water, and to the solution of hydroxylamlne hydrochloride (16.4 g; 236 mmol) and 
CHaCCkNa • 3H 2 0 (80 g; 588 mmol) was added. The mixture was stirred at 70°C for 1 
hour. Then NaCI (10 g) was dissolved in the mixture and was cooled to 0°C. Separated 
crystals were filtered and carefully dried. The thus obtained crude 3-quinuclidone 
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oxime (approx. 30 g) was used in the next step of the synthesis without further 
purification. 

Polyphosphoric acid (180 g) of was heated to 100°C and crude 3- 
quinuclidone oxime (30 g) was added portion-wise. The reaction mixture was heated at 

5 130°C for 20 minutes. The mixture was cooled to room temperature, and 50 ml of 
water was added. The mass was carefully homogenised, the mixture was poured into 
of ice (100 g). The mixture was made alkaline (pH 12) by adding sodium hydroxide. 
The mixture was extracted with chloroform (2 x 400 ml). The extract was dried over 
sodium sulphate and the solvent was removed under reduced pressure. 

10 Yield of the mixture of the products 1,4-diazabicyclo[3.2.2]nonan-3-one and 

1,3-diazabicyclo[3.2.2]nonan-4-one was 19.02 g (68%). The mixture of isomers was 
crystallized from 80 ml of dioxane to yield 1,4-diazabicydo[3.2.2]nonan-3-one (5.12 g; 
18%). The solvent from filtrate was distilled off, flash chromatography (with acetone) of 
the residue gave of 1 ,3-diazabicyclo[3.2.2]nonan-4-one (8.91 g; 32%). 

15 

i4-nia7_abic ycloy3.2.2)nonane [J. Med. Chem. 1993 36 2311-2320] 
(Intermediate compound^ 

1,4-Diazabicyclol3.2.2]nonan-3-one (5.12 g; 36 mmol) was dissolved in 
tetrahydrofuran (50 ml), litium aluminium hydride 2.28 g (60 mmol) was added to the 
20 solution and the reaction mixture was refluxed for 36 hours. After cooling the reaction 
mixture to room temperature, water (2.3 ml) was added dropwise and the mixture was 
filtered. The solvent was removed from the filtrate by rotavapor at reduced pressure. 
The formed substance was distilled with Kugeirohr (0.5 mBar; 70°C). Yield of the title 
compound 3.11 g (68%). 

25 

Method A 

1^4>[5-(1.4-Diaza>bicydor3.2.21nonane-4>carbo nvlVfuran-2-vlVphenvlV3-(2- 

amino phenvh-urea free base (Compound A1) 

A mixture of 1-{4-[5-(1 ,4-diaza-bicyclo[3.2.2]nonane-4-carbonylHuran-2-yl]- 
30 phenyl}-3-(2-nitrophenyl)-urea (0.63 mg; 1.32 mmol), palladium on carbon (0.60 g; 5%) 
and ethanol (50 ml) was stirred under hydrogen. The crude mixture was filtered and 
purified by silica gel chromatography, using a mixture of dichloromethane : methanol 
(9:1) and 1% methanol as eluent Yield 0.50 g (85%). Mp. 174°C. 

35 M.4-Diaza-bicvclnf3 2.21noiv4-V^ 
acid salt (Intermediate Compound) 

The title compound was prepared according to method A from (1,4-diaza- 
bicyclol3.2.2]non-4-yl)-5-(4-nitrophenyl)-furan-2-yl-methanone. Mp. 227.8°C. 
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(1 i 4-Dia2a-bicvc)or3.2.21non-4-vlVS-f4-nitroDhenvlVfuran-2-vl'methanone hydrochloric 
acid salt {Intermediate Compound! 

A mixture of 5-(4-nitrophenyl)-2-furoyl chloride (1.0 g; 4,0 mmol), 1,4- 
Diazabicycio[3.2.2]nonane (0.50 g; 4.0 mmol) and 1 ,2-dimethoxyethane (20 m!) was 
5 stirred for 15 hours at room temperature. The title compound was filtered. Yield 1.4 g 
(93%). Mp. 298.2°C. 

5-(4-NitrophenvlV2-furovl chloride (Intermediate Compound! 

Was prepared by stirring a mixture of 5-(4-nitrophenyl)-2-furoic acid (1.0 g; 
10 4.3 mmol) and thionyl chloride (10 ml) at reflux for 2 hours. The mixture was 
evaporated and co-evaporated with anhydrous toluene. The acid chloride was used 
without further purification. 

Method B 
15 i.{445-(1.4-Diaza-bicvdof3.2^ 
dione N-oxide (Compound BP 

A mixture of (1 r 4-diaza-bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-furan-2-yl- 

methanone (0.50 g; 1.6 mmol), maleic anhydride (0.24 g; 2.4 mmol) and 
dichloromethane (10 ml) was stirred for 4 hours at room temperature. The mixture was 
20 filtered and the title compound was isolated. Yield 0.48 g (73%). (This reaction includes 
a red-ox procedure, reduction of double bond and oxidation of N). Mp. 191°C. 

l-(4-[5-(1.4-Diaza-bicvclor3.2.2^ 
acet ylaminophenvn-urea fumaric acid salt ( Compound B2) 

25 A mixture of 1 -{4-[5-(1 ,4-Diaza-bicydol3.2.2]nonane-4-carbonyl)-furan-2*yl]- 

pheny!}-3-(2-aminophenyl)-urea (0.21 g; 0.47 mmol), acetic anhydride (144 mg; 1.42 
mmol) and dichloromethane (20 ml) was stirred for 4 hours. Aqueous sodium 
hydroxide (10 ml; 1M) was added followed by extraction with dichloromethane (3 x 10 
ml). The crude mixture was purified by silica gel chromatography, using a mixture of 

30 dichloromethane : methanol (9:1) and 1% methanol as eluent. Yield: 174 mg (79%). 
Mp. 159-169°C. 

Method C 

l^a-fS-fl^Diaza-bic^clore^^lnon 

35 free base (C om pound CD 

A mixture of (1,4-diaza-bicyclol3.2.2)non-4-yi)-5-(4-aminopheny0-furar>-2-yl- 

methanone (0.50 g; 1.6 mmol), phenylisocyanate (498 mg; 4.18 mmol) and 
dichloromethane (50 ml) was stirred for 15 hours. Aqueous sodium hydroxide (10 mi; 
1M) was added followed by extraction with dichloromethane (3 x 10 ml). The crude 
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mixture was purified by silica gel chromatography, using a mixture of dichloromethane : 
methanol (9:1) and 1% methanol as eluent Yield 0.16g (23%). Mp. 153-164°C. 

1-(4>f5-(1.4>Dta2a-bicvclof3.2.2lnonane^-carbonvn-furan-2>vn-phenvlV3--f2- 
5 nitrophenvl)-urea fumaric acid salt (Compound C2) 

The title compound was prepared according to Method C from 2- 
nitrophenylisocyanate. Mp. 198-202°C. 

1^4-f5-f1.4-Diaza-bicvcl o [3^ 
10 fumaric acid salt (Compound C3) 

The title compound was prepared according to Method C from 
ethylisocyanate. Mp. 167-171°C. 

l-(4-f5-f1.4-Diaza-btoclor3.^ 
15 methoxvphenvlUhiourea fre e base (Compound C4) 

The title compound was prepared according to Method C from 
phenylisothiocyanate. Mp. 171.4-174.7°C. 

i^-fS-fy-Diaza-bicvclore^^ 
20 methoxv phenvl-urea free base (Compound C51 

The title compound was prepared according to Method C from 5-chloro-2- 
methoxyphenylisocyanata 

l^4-f 5- (1.4-Diaza-bfcvctora.2.^ 
25 free base (Compound C6) 

The title compound was prepared according to Method C from 

benzylisocyanate. 

i-{4-f 5- (1.4-Diaza-bicvclof3.2.2^ 
30 urea fumaric acid salt (C ompound C71 

The title compound was prepared according to Method C from 
benzylisothiocyanate. Mp. 105-130°C. 

Example 2 

35 In vitro Inhibition of 3 H-cc-Bungarotoxine Binding in Rat Brain 

In this example the affinity of the compounds of the invention for binding to 
a 7 -subtype of nicotinic receptors is determined. 

a-Bungarotoxine is a peptide isolated from the venom of the Elapidae snake 
Bungarvs mutticinctus. it has high affinity for neuronal and neuromuscular nicotinic 
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receptors, where it acts as a potent antagonist. 3 H-a-Bungarotoxine labels nicotinic 
acetylcholine receptors formed by the a 7 subunit isoform found in brain and the en 
isoform in the neuromuscular junction. 

Tissue preparation 

Preparations are performed at 0-4°C. Cerebral cortices from male Wistar 
rats (150-250 g) are homogenised for 10 seconds In 15 ml of 20 mM Hepes buffer 
containing 118 mM NaCI, 4.8 mM KCI, 1.2 mM MgS0 4 and 2.5 mM CaC! 2 (pH 7.5) 
using an Ultra-Turrax homogeniser. The tissue suspension is subjected to 
centrifugation at 27,000 x g for 10 minutes. The supernatant is discarded and the pellet 
is washed twice by centrifugation at 27,000 x g for 10 minutes in 20 ml of fresh buffer, 
and the final pellet is then re-suspended in fresh buffer containing 0.01% BSA (35 ml 
per g of original tissue) and used for binding assays. 

Assay 

Aliquots of 500 pi of homogenate are added to 25 pi of test solution and 25 
pi of 3 H-a-bungarotoxine (2 nM, final concentration) and mixed and incubated for 2 
hours at 37°C. Non-specific binding is determined using (-)-nicotine (1 mM, final con- 
centration). After incubation, the samples are added 5 ml of ice-cold Hepes buffer 
containing 0.05% PEI and poured directly onto Whatman GF/C glass fibre filters (pre- 
soaked in 0.1% PEI for at least 6 hours) under suction, and immediately washed with 2 
x5 ml ice-cold buffer. 

The amount of radioactivity on the filters is determined by conventional 
liquid scintillation counting. Specific binding is total binding minus non-specific binding. 

The test value is given as an ICso (the concentration of the test substance 
which inhibits the specific binding of 3 H-a-bungarotoxin by 50%). 

The results of these experiments are presented in Table 1 below. 

Table 1 

Inhibition of *H-a-BunQaro toxine Binding 



Compound 
No. 


ICso 
(uM) 


A1 


0.0012 


B2 


0.0016 


C3 


0.00056 
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CLAIMS 

1. A diazabicyclic aryl derivative represented by Formula I 




(0 



any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a 
pharmaceutically-acceptable addition salt thereof, wherein 

10 n is 1,2 or 3; and 

A' and A", independently of one another, represent an aromatic monocyclic 
and/or polycyclic, carbocyclic and/or heterocyclic group, optionally substituted one or 
more times with substituents selected from the group consisting of alkyl, cycloalkyl, 

15 cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cycloaikoxy-alkoxy, halo, CF 3 , OCF 3 , CN, N0 2 , NH 2 , 
carboxy, carbamoyl, amido, sulfamoyl and phenyl; or with another monocyclic or 
polycyclic, carbocyclic or heterocyclic group; which additional monocyclic or polycyclic, 
carbocyclic or heterocyclic group may optionally be substituted one or more times with 

20 substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
alkyl, cycloalkoxy-alkoxy, halo, CF 3 , OCF 3( CN, N0 2 , NH 2 . carboxy, carbamoyl, amido, 
sulfamoyl and phenyl; and 

25 B represents 

a monocyclic heterocyclic group, optionally substituted one or more times 
with substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl- 
alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, 
cycloalkoxy-alkyl, cycloaikoxy-alkoxy, halo, CF 3| OCF 3l CN, NO Zl NH 2 , oxo, carboxy, 

30 carbamoyl, alkyl-carbamoyl, amido, N-alkyl-amido, N.N-dialkyl-amido, sulfamoyl, 

phenyl or benzyl; or 

a group of formula -NR , -(C=V)-NR ,, -B'; wherein 
R' represents hydrogen, alkyl or a group of formula -(C=V)-NR"-B'; 
R" represents hydrogen, alkyl, phenyl or benzyl; 
35 V represents O, S or NR'"; wherein R 1 " represents hydrogen, alkyl or cyano; 

and 
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B' represents aikyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, phenyl, benzyl 
or a monocyclic heterocyclic group; which phenyl, benzyl and heterocyclic groups are 
optionally substituted one or more times with substituents selected from the group 
consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy- 
5 alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, CF 3 , 
OCF 3 , CN, N0 2 , NH 2 , oxo, carboxy, carbamoyl, alkyl-carbamoyl, amido, N-alkyl-amido, 
N.N-dialkyl-amido, sulfamoyl, phenyl and benzyl; and 

L represents 

10 a single (covalent) bond (Le. L is absent); 

a linking group selected from -CH r , -CHrCH 2 -, -CH=CH-, -CHC-. -Y- 
(CH 2 )nr, -(CH 2 ) m -Y-, -CONR ,m -, -NR""CO-, -NR ,M, (S02)- and -(S0 2 )NR'"'-, wherein 

Y represents -0-, -S-, -SCH2-. -SO, -SOr, -NR ,,M -; 

R"" represents hydrogen or aikyl; and 
15 mis 0,1, 2 or 3. 

2. The diazabicyclic aryl derivative of claim 1, wherein 
n is 1,2 or 3. 

20 3- The diazabicyclic aryl derivative of either one of claims 1-2, wherein L 

represents 

a single (covalent) bond (i.e. L is absent); 

a linking group .selected from -CHr. -CH2-CH2-, -CH=CH- f -C=C-, -Y- 
(CH 2 ) m - -(CH 2 ) m -Y-, -CONR""-, -NR""CCh -NR""(S0 2 )- and -(SO^NR""-. wherein 
25 Y represents -0-, -S-, -SCHr, -SO-, -SO r , -NR ,,M -; 

R ,m represents hydrogen or alkyl; and 
mis 0, 1,2 or 3. 

4. The diazabicyclic aryl derivative of any one of claims 1-3, wherein 
30 a' represents an aromatic monocyclic or polycyclic, carbocyciic or 

heterocyclic group, optionally substituted one or more times with substituents selected 
from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, 
hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy. cycloalkoxy-alkyl, cycloalkoxy- 
alkoxy, halo, CF 3l OCF3. CN, N0 2 , NH 2| carboxy, carbamoyl, amido, sulfamoyl and 
35 phenyl; or with another monocyclic or polycyclic, carbocyciic or heterocyclic group; 
which additional monocyclic or polycyclic, carbocyciic or heterocyclic group may 
optionally be substituted one or more times with substituents selected from the group 
consisting of aikyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy- 
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alkyl, alkoxy-alkoxy, cycloaikoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy. halo, CF 3t 
OCF 3 , CN, N0 2 , NH2, carboxy, carbamoyl, amido, sulfamoyl and phenyl 

5. The diazabicyclic ary! derivative of claim 4, wherein 

5 A' represents a group of formula 

x— Y 

wherein 

X and Y, independently of one another, represent N and/or CR\ wherein R 
represents hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, cycloaikoxy, 
10 cyanoaikyl, halo, haloalkyl, haloalkoxy, cyano, amino, nitro, aryl, aryloxy, heteroaryl or 
heteroaryloxy; which aryl, aryloxy, heteroaryl or heteroaryloxy may optionally be 
substituted one or two times with halo, haloalkyl, haloalkoxy, cyano, amino, nitro and/or 
a group of the formula -NCOR ,m \ wherein R'"" represents hydrogen or alkyl. 

15 6. The diazabicyclic aryl derivative of claim 5, wherein 

A 1 represents a group of formula 
,R 1 




I A 
v 

wherein 

X represents N or CR 2 , wherein R 2 represents hydrogen, alkyl. cycloalkyl, 
20 cycloalkyl-alkyl. hydroxy, alkoxy, cycloaikoxy, cyanoaikyl, halo, haloalkyl, haloalkoxy, 
cyano, amino, nitro. aryl. aryloxy. heteroaryl or heteroaryloxy; which aryl, aryloxy, 
heteroaryl or heteroaryloxy may optionally be substituted one or two times with halo. 

haloalkyl, haloalkoxy. cyano. amino, nitro and/or a group of the formula -NCOR 

wherein R""* represents hydrogen or alkyl; and 

25 

R 1 represents hydrogen, alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, 
cycloaikoxy, cyanoaikyl. halo, haloalkyl, haloalkoxy, cyano, amino, nitro, aryl. aryloxy. 
heteroaryl or heteroaryloxy; which aryl. aryloxy, heteroaryl or heteroaryloxy may 
optionally be substituted one or two times with halo, haloalkyl, haloalkoxy. cyano, 
30 amino, nitro and/or a group of the formula -NCOR , wherein R'"" represents 
hydrogen or alkyl. 

7. The diazabicyclic aryl derivative of claim 4, wherein 
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A' represents a phenyl, naphthyl, furanyl. furanyl, pyrrotyl, isoxazolyl, 1,3.4- 
oxadiazolyl, 1,2.3-oxadiazolyl. pyridinyl. pyridinyl. pyridazinyl, indolyl. benzofuranyl, 
benzothienyl, quinoxalinyl or benzimidazolyl group. 

5 8 The diazabicyclic aiyl derivative of claim 7, wherein 

A' represents a phen-1 ,4-diyl. naphth-2,6-diyl. furan-2,5-diyl, 
pyrrol-2 5-diyl. isoxazol-3,5-diyl. 1.3.4-oxadiazol-2,5-diyl. 1.2,3-oxadiazol-4.W.yl 
pyl-2>Jiyl. pyridin-2,4-diyi, pyridazin-3,6-diyl. indo.-2.5-diyl, benzofuran-2.5-d.yl. 
benzothien-2,5-diyl. quinoxalin-2,6-diyl or benzimidazol-2,5-d.yl group. 

g The diazabicyclic aryl derivative of any one of claims 1-8. wherein 
A" represents an aromatic monocyclic or polycyclic. carbocycl.c or 
heterocycno group, optionally substituted one or more <^ ^ 
from the group consisting of alkyl. cydoalkyl, cycloalkyl-alkyl, hydroxy, alkoxy. 

15 hd ro xya,koxy,a.koxy-a^ 

a Lxv halo CF 3 OCF 3 . CN. N0 2 , NH 2 . carboxy. carbamoyl, am.do, sulfamoyl and 
t^ T^^J m o^c or polycyclic, carbocyclic or heterocyclic group; 
S addila, monocyclic or polycyclic, carbocyclic or ^ 
Lonally be substituted one or more times with substituents selected from the group 

2 o S - alKyl. cydoalkyl, cycloalkyl-alkyl, hydroxy, alkoxy ^^f^ 
Xl, alkoxy-alkoxy. cycloalkoxy. cydoa.koxy-a.ky.. cydoa.koxy^.k«cy. halo. CF, 
OCF 3 , CN, N0 2 . NH 2 . carboxy. carbamoyl, amido, sulfamoyl and phenyl. 

10 The diazabicyclic aryl derivative of daim 9. wherein A" represents a 

alkyl, cycloalkoxy-alkoxy. halo. CF 3 . OCF 3 , on. nu 2 , /. 
sulfamoyl and phenyl. 

11 The diazabicydic aiyl derivative of claim 10, wherein 
A"' represents a phen-1 ,3-diyl. phen-1 ,4-diyl or furan-2,5-diy» group. 

12 The diazabicyclic aryl derivative of any one of claims 1-11, wherein 
B represents a monocydic heterocyclic group, optionally sub «u« I oneor 

m ore times w£ substituents selected from the group consisting 0 
cyc.oa.kyl-a.ky.. hydroxy. a.koxy, hydroxyalkoxy afcoxy-alky., ^alkoxy 
cycloalkoxy. cycloalkoxy-alkyl. cycloalkoxy-alkoxy. halo. CF 3 . OCF 3 . CN. NO,. NH, 
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oxo. oarboxy, carbamoyl, alkyl-carbamoyl. amido. N-alkyl-amido, N.N-dialkyl-amido, 
sulfamoyl. phenyl and benzyl. 

1 3 The diazabicy die aryl derivative of claim 1 2. wherein 
B represents a monocyclic heterocyclic group selected from pyrro Any. 
pyrrolinyl and pyrrolyl; which monocyclic heterocyclic group is optionally subsftuted 

sulfamoyl and phenyl. 

14 The diazabicyclic aryl derivative of claim 13, which is 
H4 .[5.(1.4-Diaza-bicyclot3.2.2]nonane^carbonyl)-furan-2-yn-phenyl}- 

15 m ^Tl^'or a mixture of its enantiomers. or a pharmaceutic^ 
acceptable addition salt thereof. 

15. The diazabicyclic aryl derivative of any one of claims 1-11. represented 
20 by Formula II 

O 

* - l - a " ~ nr, ' (c=v> " nr " ~ b ' m 

any of its enantiomers or any mixture of its enantiomers. or a prodrug, or a 
25 pharmaceutically-acceptable addition salt thereof v»here,n 

n, A', A", L. R\ R". V and B' are as defined in claim 1 . 

16 The diazabicyclic aryl derivative of claim 15. wherein 
L represents a single (covaient) bond (i.e. L is absent); 

30 R' represents hydrogen or alkyl; 

R» represents hydrogen, alkyl, phenyl or benzyl; 

V represents O. S or NR-. wherein R"' represents hydrogen, alkyl or cyano, 

B' represents alkyl. alkenyl. alkynyl. cycloalkyl, cydoa.kenyl. phenyl, beray. 
« nr . monoLc heterocyclic group; which phenyl, benzyl and heterocyclic groups are 
" JorLeetimesv.th^tuentsse.ectedfrom^egroup 
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consisting of a.kyl. cycloalkyl. cydoalkyl-alky.. hydroxy, alkoxy W^TZo £ 
alkyl, a.koxy-alkoxy. cyc.oa.koxy. cydoa.koxy-a.ky.. ^^^^^^ 
OCF3. CN. N0 2 . NH2, oxo. carboxy. carbamoyl, alkyl-carbamoyl. am.do. N-alkyl am,do. 
N.N-dialkyl-amido. sulfamoyl. phenyl and benzyl. 

17. The diazabicyclic aryl derivative of claim 16. wherein 
V represents O, S or NH; and 

15 hydroxy, alkoxy. alkoxy-alkyl, cyanoalkyl. halo. CF 3 , OCF3. CN, ammo, 
phenyl. 

18 The diazabicyclic aryl derivative of claim 17. wherein ff represents a 
18. The aiaza » y .ch=CH-CH=CH 2i cyclopenta-1-enyl or 

alkyl-amido and/or N.N-dialkyi-amido. 

19. The diazabicyclic aryl derivative of claim 15. wherein 

25 L represents a single (covalent) bond (i.e. L is absent); 

A' represents a furanyl. oxazolyl. thiazolyl or pyridazmyl group. 

A" represents a phenyl group; and 

R' represents hydrogen or alkyl; 
30 R» represents hydrogen, alkyl. phenyl or benzyl; 

V represents O.S or NH; and rn-CH, -CH=CH- 

a> Presents a group of formula -CH 3 . -CHaCHs. -CH-CH2, Ctl wi 

35 CF 3 . OCF 3 and/or amido. N-alkyl-amido, N.N-dialkyl-am.do. 



ethyl-urea; 



20 The diazabicyclic aryl derivative of claim 19. which is 
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H4 . I5 .(1,4-Diffia^^ 
^nnrophenyO-u^^^^ 

aminopheny^rea;^^ 

(d,benZy Tan enantiomer or a mixture of its enantiomers. or a pharmaceutical 
acceptable addition salt thereof. 

21. A pharmaceutical composition comprising a therapeutically effective 
amount of a diazabicydic ary. derivative of any one of claims ,14* o J 
pZaceutical^cceptable addition salt thereof, together w,th at .east one 
pharmaceutically-acceptable carrier or diluent. 

22 Use of a diazabicydic aryl derivative of any one of claims 1-20, or a 

a disease or a disorder or a condition of a mammal, indudmg a h man^Nch d,sease, 
disorder or condition is responsive to modulation of chohnerg.c receptors. 

30 23. The use according to claim 22, wherein the disease, disorder or 

condition relates to the central nervous system. 

24 The use according to daim 23, wherein the disease disorder or 
.... T : ™ cognitive disorders, learning defidt. memory defiats and 
35 7T2 n £2J?< isease. attention deficit, attention deficit hyperactivity 
JETSJEST^ Huntington's disease, Amyotrophic Lateral Sclerosis, 

obsessive compulsive disorders (OCD). panic disorders, eating borders such as 
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anorexia nervosa, bulimia and obesity, narcolepsy, nociception. AIDS-dementi* senile 
dementia, periferic neuropathy, autism. dys.exia. tardive dyskinesia, hyperkinesia, 
epilepsy, bulimia, post-traumatic syndrome, social phobia, sleeping disorders 
pseudodementia. Ganser-s syndrome, pre-menstrual syndrome. !ate luteal phase 
5 syndrome, chronic fatigue syndrome, mutism, trichotillomania and jet-lag. 

25 The use according to claim 22. wherein the disease, disorder or 
condition are associated with smooth muscle contractions, including convolve 
disorders, angina pectoris, premature labour, convulsions, diarrhoea, asthma. 

io epilepsy, tardive dyskinesia, hyperkinesia, premature ejaculation and erectile difficulty. 

26 The use according to claim 22. wherein the disease, disorder or 
condition is related to the endocrine system, such as thyrotoxics, 
pheochromocytoma, hypertension and arrhythmias. 

15 27 The use according to claim 22, wherein the disease, disorder or 

condition is a neurodegenerative disorders, including transient anoxia and induced 
neuro-degeneration. 

28 The use according to claim 22. wherein the disease, disorder or 
condition is an inflammatory disorder, including inflammatory ^ disorders such as 
acne and rosacea. Chron's disease, inflammatory bowe. disease, ulcerative colitis and 
diarrhoea. 

29 The use according to claim 22. wherein the disease, disorder or 

30 30 The use according to claim 22. wherein the disease, disorder or 

condition is associated with withdrawal symptoms caused by termination of use of 
S2S substances, including nicotine containing products such 
such as heroin, cocaine and morphine, benzodiazepines and benzodiazep.ne-like 

35 drugs and alcohol. 

31 A method of treatment, prevention or alleviation of a disease or a 
disorder or a condition of a living animal body, including a human, which disorder^ 
d sease or condition is responsive to modulation of cholinergic receptors, which 
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method comprises the step of administering to such a living animai body in need 
M a7era P eu«cai* effective amount of a diazabicyciic an, derivative of any one 

of claims 1-20. 



5 
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ABSTRACT 



NOVEL DIAZABICYCUC ARYL DERIVATIVES 

This invention relates to novel diazabicyclic aryl derivatives which are found 
to be cholinergic ligands at the nicotinic acetylcholine receptors. Due to the,r 
pharmacological profile the compounds of the invention may be useful or the 
treatment of diseases or disorders as diverse as those related to the cholinergic 
system of the central nervous system (CNS), the peripheral nervous system (PNS), 
diseases or disorders related to smooth muscle contraction, endocrine d.seases or 
disorders, diseases or disorders related to neuro-degeneration. diseases or disorders 
related to inflammation, pain, and withdrawal symptoms caused by the term.nat.on of 
abuse of chemical substances. 
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43. The use according to claim 35, wherein the disease, disorder or 
condition is associated with withdrawal symptoms caused by termination of use of 
addictive substances, including nicotine containing products such as tobacco, opioids 
such as heroin, cocaine and morphine, benzodiazepines and benzodiazepine-like 
drugs and alcohol. 

44. A method of treatment, prevention or alleviation of a discaso or a di s ord e r or a 
condition of a living animal body, including a human, whioh disorder, di s oaso or oondition is 
responsive to modulation of cholinergic receptors, whioh method comprises the atop of 
a&mmsterin g t o s uch a living an im al b od y in ne e d th e r eo f a th e rapeut i cally e ff e ctiv e am oun t 
of a diazabicyclic aryl derivative of any one of claim s 1 33. 
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CLAIMS 



1 . A diazabicyclic aryl derivative represented by Formula I 




any of its enantiomers or any mixture of its enantiomers, an N-oxide, a 
prodrug, or a pharmaceutically-acceptable addition salt thereof, wherein 

n is 1, 2 or 3; and 

A and A", independently of one another, represent an aromatic 
monocyclic and/or polycyclic, carbocyclic and/or heterocyclic group, optionally 
substituted one or more times with substituents selected from the group consisting of 
alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, carboxy, amino-carbonyl (carbamoyl), sulfamoyl 
and phenyl; or with another monocyclic or polycyclic, carbocyclic or heterocyclic 
group; which additional monocyclic or polycyclic, carbocyclic or heterocyclic group 
may optionally be substituted one or more times with substituents selected from the 
group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, 
alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, 
trihalomethyl, trihalomethoxy, cyano, nitro, amino, carboxy, amino-carbonyl 
(carbamoyl), sulfamoyl and phenyl; and 

B represents 

a monocyclic heterocyclic group, optionally substituted one or more times 
with substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl- 
alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, 
cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, 
nitro, amino, oxo, carboxy, amino-carbonyl (carbamoyl), N-alkyl-amino-carbonyl 
(alkyl-carbamoyl), A/,W-dialkyl-amino-carbonyl, alkyl-carbonyl-amino, alkyl-carbonyl- 
amino, sulfamoyl, phenyl or benzyl; or 

a group of formula -NR'-B\ -NR'^OVJ-B 1 or-NR , -(C=V)-NR ,, -B'; wherein 

R' represents hydrogen, alkyl or a group of formula -(C^J-NR'-B*; 

R" represents hydrogen, alkyl, phenyl or benzyl; 

V represents O, S or NR ,n ; wherein R'" represents hydrogen, alkyl or 
cyano; and 
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B' represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one or more times with substituents 
selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, 
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, 
cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, oxo, 
carboxy, amino-carbonyl (carbamoyl), A/-alkyl-amino-carbonyl (alkyl-carbamoyl), W,A/- 
dialkyl-amino-carbonyl, alkyl-carbonyl-amino, amino-carbonyl-amino (ureido), A/-alkyl- 
amino-carbonyl-amino (N-alkyl-ureido), W,A/-dialkyl-amino-carbonyl-amino (N,N- 
dialkyl-ureido), sulfamoyl, phenyl and benzyl; and 

L represents 

a single (covalent) bond (i.e. L is absent); or 

a linking group selected from -CH2-, -CH2-CH2-, -CH=CH-, -C=C-, -Y- 
(CH 2 ) m -, -(CH 2 ) m -Y-, -CONR""-, -NR^CO-, -NR""(S0 2 )- and -(S0 2 )NR""-, wherein 

Y represents -O-, -S-, -SCH 2 -, -SO-, -S0 2 -, -NR M "-; 
R"" represents hydrogen or alkyl; and 

mis 0,1, 2 or 3. 

2. The diazabicyclic aryl derivative of claim 1 , wherein 
n is 1 , 2 or 3. 

3. The diazabicyclic aryl derivative of either one of claims 1-2, wherein L 

represents 

a single (covalent) bond (i.e. L is absent); or 

a linking group selected from -CH 2 -, -CH2-CH2-, -CH=CH-, -C=C-, -Y- 
(CH 2 ) m -, -(CH 2 ) m -Y-, -CONR""-, -NR""CO-, -NR""(S0 2 )- and -(S0 2 )NR""-, wherein 

Y represents -O-, -S-, -SCHz-, -SO-, -S0 2 - -NR""-; 
R ,m represents hydrogen or alkyl; and 

m is 0, 1 , 2 or 3. 

4. The diazabicyclic aryl derivative of claim 3, wherein L represents a 
single (covalent) bond (i.e. L is absent). 

5. The diazabicyclic aryl derivative of any one of claims 1-4, wherein 

A 1 represents an aromatic monocyclic or polycyclic, carbocyclic or 
heterocyclic group, optionally substituted one or more times with substituents 
selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl. hydroxy, 
alkoxy, hydroxyalkoxy, alkoxy-alkyl. alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, 
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cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, carboxy, 
amino-carbonyl (carbamoyl), sulfamoyl and phenyl; or with another monocyclic or 
polycyclic, carbocyclic or heterocyclic group; which additional monocyclic or 
polycyclic, carbocyclic or heterocyclic group may optionally be substituted one or 
more times with substituents selected from the group consisting of alkyl, cycloalkyl, 
cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, carboxy, amino-carbonyl (carbamoyl), sulfamoyl 
and phenyl. 

6. The diazabicyclic aryl derivative of claim 5, wherein 

A' represents an aromatic monocyclic heterocyclic group, optionally 
substituted one or more times with substituents selected from the group consisting of 
alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, carboxy, amino-carbonyl (carbamoyl), sulfamoyl 
and phenyl. 

7. The diazabicyclic aryl derivative of claim 6, wherein 

A' represents a furanyl, pyrrolyl, isoxazolyl, 1,3,4-oxadiazolyl, 1,2,3- 
oxadiazolyl, pyridinyl, pyridinyl, pyridazinyl, indolyl, benzofuranyl, benzothienyl, 
quinoxalinyl or benzimidazolyl group. 

8. The diazabicyclic aryl derivative of claim 7, wherein A represents furan- 

2,5-diyl. 

9. The diazabicyclic aryl derivative of any one of claims 1-8, wherein 

A" represents an aromatic monocyclic or polycyclic, carbocyclic or 
heterocyclic group, optionally substituted one or more times with substituents 
selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, 
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, 
cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, carboxy, 
amino-carbonyl (carbamoyl), sulfamoyl and phenyl; or with another monocyclic or 
polycyclic, carbocyclic or heterocyclic group; which additional monocyclic or 
polycyclic, carbocyclic or heterocyclic group may optionally be substituted one or 
more times with substituents selected from the group consisting of alkyl, cycloalkyl, 
cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
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trihalomethoxy, cyano, nitro, amino, carboxy, amino-carbonyl (carbamoyl), sulfamoyl 
and phenyl. 

10. The diazabicyclic aryl derivative of claim 9, wherein 

A" represents a phenyl or naphthyl group; which aryl group is optionally 
substituted one or two times with substituents selected from the group consisting of 
alkyl, cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, carboxy, amino-carbonyl (carbamoyl), sulfamoyl 
and phenyl. 

1 1 . The diazabicyclic aryl derivative of claim 1 0, wherein 
A" represents a phen-1 ,3-diyl or phen-1 ,4-diyl group. 

1 2. The diazabicyclic aryl derivative of any one of claims 1-11, wherein 

B represents a monocyclic heterocyclic group, optionally substituted one 
or more times with substituents selected from the group consisting of alkyl, 
cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, oxo, carboxy, amino-carbonyl (carbamoyl), N- 
alkyl-amino-carbonyl (alkyl-carbamoyl), A/,N-dialkyl-amino-carbonyl, alkyl-carbonyl- 
amino, sulfamoyl, phenyl and benzyl. 

13. The diazabicyclic aryl derivative of claim 12, wherein 

B represents a monocyclic heterocyclic group selected from pyrrolidinyl, 
pyrrolinyl, pyrrolyl, and pyridinyl; which monocyclic heterocyclic group is optionally 
substituted one or two times with substituents selected from the group consisting of 
alkyl, cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, cyano, 
nitro, amino, oxo, carboxy, amino-carbonyl (carbamoyl), N-alkyl-amino-carbonyl 
(alkyl-carbamoyl), /V,A/-dialkyl-amino-carbonyl, alkyl-carbonyl-amino, sulfamoyl and 
phenyl. 

14. The diazabicyclic aryl derivative of claim 13, wherein 

B represents 3-pyrrolinyl (2,5-dihydro-pyrrolyl) or pyridinyl (pyridin-4-yl); 
which monocyclic heterocyclic group is optionally substituted one or two times with 
substituents selected from the group consisting of alkyl, cycloalkyi, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
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alkyl, cycloalkoxy-aikoxy, halo, trihalomethyl, cyano, nitro, amino, oxo, carboxy, 
carbamoyl (amino-carbonyl), alkyl-carbamoyl (A/-alkyl-amino-carbonyl), (A/,A/-dialkyl- 
amino-carbonyl), alkyl-carbonyl-amino, sulfamoyl and phenyl. 

15. The diazabicyclic aryl derivative of claim 14, which is 
5-Hydroxy-1 -{4-[5-(1 -oxy-1 ,4-diaza-bicyclo[3.2.2]nonane-4-carbonyl)- 

furan-2-yl]-phenyl}-1,5-dihydro-pyrrol-2-one; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}- 
pyrrolidine-2,5-dione N-oxide; or 

(1 ,4-Diaza-bicyclo[3.2.2]non-4-yl)-[5-(4-pyrrol-1 -yl-phenyl)-furan-2.yl]- 
methanone; 

or an enantiomer or a mixture of its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 

16. The diazabicyclic aryl derivative of any one of claims 1-11, wherein 

B represents a group of formula -NR'-B\ -NR , -(C=V)-B , or -NR'-(C=V)- 
NR"-B'; wherein 

R' represents hydrogen, alkyl or a group of formula -(C=V)-NR"-B'; 
R" represents hydrogen, alkyl, phenyl or benzyl; 

V represents O, S or NR m ; wherein R"' represents hydrogen, alkyl or 
cyano; and 

B' represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one or more times with substituents 
selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, hydroxy, 
alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyl, 
cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, oxo, 
carboxy, amino-carbonyl (carbamoyl), N-alkyl-amino-carbonyl (alkyl-carbamoyl), N,N- 
dialkyl-amino-carbonyl, alkyl-carbonyl-amino, amino-carbonyl-amino (ureido), A/-alkyl- 
amino-carbonyl-amino (N^alkyl-ureido), A/,N-dialkyl-amino-carbonyl-amino (N,N- 
dialkyl-ureido), sulfamoyl, phenyl and benzyl. 

17. The diazabicyclic aryl derivative of claim 16, represented by Formula II 




(II) 
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any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a 
pharmaceutical ly-acceptable addition salt thereof, wherein 
n, A\ A", L, R' and B' are as defined in claim 1. 

18. The diazabicyclic aryl derivative of claim 17, wherein 
L represents a single (covalent) bond (i.e. L is absent); 
R' represents hydrogen or alkyl; and 

B' represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one, two or three times with 
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, 
oxo, carboxy, amino-carbonyl (carbamoyl), A/-alkyl-amino-carbonyl (alkyl-carbamoyl), 
A/,A/-dialkyl-amino-carbonyl, alkyl-carbonyl-amino, sulfamoyl, phenyl and benzyl. 

19. The diazabicyclic aryl derivative of claim 18, wherein 

B' represents alkyl, phenyl, benzyl, furanyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, imidazolyl, pyrazolyl, pyridinyl, pyrimidinyl or pyridazinyl; 
which phenyl, benzyl and heterocyclic groups are optionally substituted one or two 
times with substituents selected from the group consisting of alkyl, cycloalkyl, 
cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, oxo, carboxy, amino-carbonyl (carbamoyl), N- 
alkyl-amino-carbonyl (alkyl-carbamoyl), N,N-dialkyl-amino-carbonyl, alkyl-carbonyl- 
amino, sulfamoyl, phenyl and benzyl. 

20. The diazabicyclic aryl derivative of claim 19, wherein 

B' represents alkyl, phenyl, benzyl or pyridinyl; which phenyl, benzyl and 
pyridinyl are optionally substituted with hydroxy, alkoxy, halo, trifluoromethyl, cyano, 
nitro, amino, N-alkyl-amino-carbonyl (alkyl-carbamoyl), W,W-dialkyl-amino-carbonyl, 
alkyl-carbonyl-amino, sulfamoyl, phenyl or benzyl. 

21. The diazabicyclic aryl derivative of claim 17, wherein 
n is 2; 

L represents a single (covalent) bond (i.e. L is absent); 
A 1 represents a furanyl, oxazolyl or oxadiazolyl group; 
A" represents a phenyl group; and 
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R' represents hydrogen or alkyl; 

B' represents pyridin-2-yl, pyridin-3-yl, pyridin-4-yl; which pyridinyl may 
optionally be substituted one or two times with alkyl, hydroxy, alkoxy, halo, 
trihalomethyl, trihalomethoxy, nitro and/or amino 

22. The diazabicyclic aryl derivative of claim 21 , which is 
(1 .A-Diaza-bicycloP^lnon^-ylH 

furan-2-yl)-methanone; 

or an enantiomer or a mixture of its enantiomers, or a pharmaceutically- 

acceptable addition salt thereof. 

23. The diazabicyclic aryl derivative of claim 16, represented by Formula 

III 




any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a 
pharmaceutically-acceptable addition salt thereof, wherein 
n, A', A", L, R\ V and B' are as defined in claim 1. 

24. The diazabicyclic aryl derivative of claim 23, wherein 
L represents a single (covalent) bond (i.e. L is absent); 
R' represents hydrogen or alkyl; 

V represents O, S or NR m ; wherein R'" represents hydrogen, alkyl or 
cyano; and 

B' represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one, two or three times with 
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, 
oxo, carboxy, amino-carbonyl (carbamoyl), N-alkyl-amino-carbonyl (alkyl-carbamoyl), 
A/,A/-dialkyl-amino-carbonyl, alkyl-carbonyl-amino, sulfamoyl, phenyl and benzyl. 

25. The diazabicyclic aryl derivative of claim 24, wherein 

B' represents phenyl, benzyl or pyridinyl; which phenyl, benzyl and 
pyridinyl groups are optionally substituted with halo, trifluoromethyl, cyano, nitro, 
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amino, N-alkyl-amino-carbonyl (alkyl-carbamoyl), /V,N-dialkyl-amino-carbonyl, alkyl- 
carbonyl-amino or sulfamoyl. 

26. The diazabicyclic aryl derivative of claim 25, which is 

N-{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4^rbonyl)-furan-2-yl]-phenyl}- 

benzamide; 

N-{3-[5-(1,4-Diaza-bicycio[3.2.2]nonane-^^ 

benzamide; 

N^4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-ca 

nitro-benzamide; 

N-{4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-ra 

nitro-benzamide; 

N^4-[5-(1,4-Diaza-bicycIo[3.2.2]nonane-4K»rbonyl)-furan-2-yl]-phenyl^ 
nitro-benzamide; 

4-Amino-W-{4-[5-(1 I 4-diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]- 

phenyl}-benzamide; 

3-Amino-A/-{4-[5-(1,4-diaza-bicy^ 

phenylj-benzamide; or 

N^4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane^ 

isonicotinamide; 

or an enantiomer or a mixture of its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 



any of its enantiomers or any mixture of its enantiomers, or a prodrug, or a 
pharmaceutically-acceptable addition salt thereof, wherein 

n, A 1 , A", L, R\ R", V and B' are as defined in claim 1. 



27. The diazabicyclic aryl derivative of claim 16, represented by Formula 



o 




28. The diazabicyclic aryl derivative of claim 27, wherein 

L represents a single (covalent) bond (i.e. L is absent); 

R' represents hydrogen, alkyl or a group of formula -(C^^NR'^B 1 ; 

R" represents hydrogen, alkyl, phenyl or benzyl; 
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V represents O, S or NR*"; wherein R m represents hydrogen, aikyl or 
cyano; and 

B' represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one, two or three times with 
substituents selected from the group consisting of alkyl, cycloalkyl, cycloalkyl-alkyl, 
hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy- 
alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, 
oxo, carboxy, amino-carbonyl (carbamoyl), Atelkyl-amino-carbonyl (alkyl-carbamoyl), 
/S/,A/-dialkyl-amino-carbonyl, alkyl-carbonyl-amino, amino-carbonyl-amino (ureido), A/- 
alkyl-amino-carbonyl-amino (N-alkyl-ureido), A/,/V-dialkyl-aminc>-carbonyl-amino (N,N- 
dialkyl-ureido), sulfamoyl, phenyl and benzyl. 

29. The diazabicyclic aryl derivative of claim 28, wherein B' represents 
alkyl, phenyl or benzyl; which phenyl and benzyl groups are optionally substituted 
one or two times with hydroxy, alkoxy, halo, trifluoromethyl, nitro, amino, alkyl- 
carbonyl-amino, amino-carbonyl-amino (ureido), N-alkyl-amino-carbonyl-amino (N- 
alkyl-ureido) and/or N,N-dialkyl-amino-carbonyl-amino (N,N-dialkyl-ureido). 

30. The diazabicyclic aryl derivative of claim 27, wherein 
n is 2; 

L represents a single (covalent) bond (i.e. L is absent); 

A' represents a furanyl, oxazolyl, oxadiazolyl, thiazolyl or pyridazinyl 

group; 

A" represents a phenyl group; and 
R' represents hydrogen, alkyl or -(C=0)-NH-B'-; 
R" represents hydrogen, alkyl, phenyl or benzyl; 
V represents O, S or NH; and 

B* represents a group of formula -CH3, -CH2CH3, -CH=CH2, -CH=CH- 
CH=CH 2l cyclopenta-1-enyl cyclopenta-2,4-dienyl, phenyl or benzyl; which phenyl 
and benzyl may optionally be substituted one or two times with alkyl, hydroxy, alkoxy, 
halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, amino-carbonyl (amido), W- 
alkyl-amino-carbonyl (N-alkyl-amido), A/,W-dialkyl-amino-carbonyl (N.N-dialkyl-amido) 
and/or alkyl-carbonyl-amino. 

31. The diazabicyclic aryl derivative of claim 27, wherein 
n is 2; 

L represents a single (covalent) bond (i.e. L is absent); 
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A* represents a furanyl, oxazolyl, oxadiazolyl, thiazolyl or pyridazinyl 

group; 

A" represents a phenyl group; and 
R' represents hydrogen, alkyl or -(C=0)-NH-B'-; 
R" represents hydrogen, alkyl, phenyl or benzyl; 
V represents O, S or NH; and 

B' represents a group of formula -CH 3l -CH 2 CH 3 , -CH=CH 2i -CH=CH- 
CH=CH 2l cyclopenta-1-enyl cyclopenta-2,4-dienyl, phenyl or benzyl; which phenyl 
and benzyl may optionally be substituted one or two times with alkyl, hydroxy, alkoxy, 
halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, amino-carbonyl (amido), A/- 
alkyl-amino-carbonyl (N-alkyl-amido), A/,A/-dialkyl-amino-carbonyl (N,N-dialkyl-amido) 
and/or alkyl-carbonyl-amino. 

32. The diazabicyclic aryl derivative of claim 31, wherein 

B' represents alkyl, phenyl, benzyl or pyridyl; which phenyl, benzyl and 
pyridyl groups are optionally substituted one or two times with substituents selected 
from the group consisting of hydroxy, alkoxy, halo, trifluoromethyl, nitro, amino, alkyl- 
carbonyl-amino, A/-alkyl-amino-carbonyl-amino (N-alkyl-ureido), A/,/V-dialkyl-amino- 
carbonyl-amino (N,N-dialkyl-ureido) and sulfamoyl. 

33. The diazabicyclic aryl derivative of claim 32, which is 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-3- 

ethyl-urea; 

H4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane^^rbonylHuran-2-yl]-phenyl}-3- 
phenyl-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-3- 

(2-nitrophenyl)-urea; 

1^4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-3- 

(2-acetylaminophenyl)-urea; 

1 -{4-[5-(1 ^-Diaza-bicyclotS^^lnonane^K^rbonylHuran-Z-y'l-pheny 1 }" 3 - 
(2-aminophenyl)-urea; 

H4-[5-(1 t 4^iaza-bicydo[3.2.2]no 
(5-chloro-2-methoxyphenylHhiourea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-3- 

(5-chloro-2-methoxy-phenyl)-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yr|-phenyl}-3- 

benzyl-urea; 
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1-{4-[5-(1 >Diaza-bicyclo[3.2.2]nonane^-carbony!)-furan-2-yl]-phenyl}-1 
benzylaminocarbonyl-3-benzyl-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-1 '- 

benzylaminocarbonyl-3-benzyl-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane^-carbonylHuran-2-yl]-phenyl}-3- 

(2-chlorophenyl)-urea; 

1^3-[5-(1,4-Diaza-bicyclo[3.2.2]nonane^-carb^ 

phenyl-urea; 

1^4-[5-(1,4-Diaza-bicyclo[3.2.2]nonane^-carto^ 

(2-fluorophenyl)-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]-phenyl}-3- 

(3-fluorophenyl)-urea; 

H445-(1,4-Diara-bicyclo[3.2.2]nonane^^ 
(2-trifluoromethylphenyl>-urea; 

1 -[2-(3-{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-yl]- 

phenyl}-ureido)-phenyl]-3-ethyl-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[3.2.2]nonane^-<^rbonyl)-furan-2-yl]-phenyl}-3- 

(3-trifluoromethylphenyl)-urea; or 

1 -{3-[5-(1 f 4-Diaza-bicyclo[3.2.2]nonane^-carbonylHuran-2-yl]-phenyl}-3- 

ethyl-urea; 

or an enantiomer or a mixture of its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 

34. A pharmaceutical composition comprising a therapeutically effective 
amount of a diazabicyclic aryl derivative of any one of claims 1-33, or a 
pharmaceutically-acceptable addition salt thereof, together with at least one 
pharmaceutically-acceptable carrier or diluent. 

35. Use of a diazabicyclic aryl derivative of any one of claims 1-33, or a 
pharmaceutically-acceptable addition salt thereof, for the manufacture of a 
pharmaceutical composition/medicament for the treatment, prevention or alleviation 
of a disease or a disorder or a condition of a mammal, including a human, which 
disease, disorder or condition is responsive to modulation of cholinergic receptors. 

36. The use according to claim 35, wherein the disease, disorder or 
condition relates to the central nervous system. 
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37. The use according to claim 36, wherein the disease, disorder or 
condition is anxiety, cognitive disorders, learning deficit, memory deficits and 
dysfunction, Alzheimer's disease, attention deficit, attention deficit hyperactivity 
disorder, Parkinson's disease, Huntington's disease, Amyotrophic Lateral Sclerosis, 
Gilles de la Tourette's syndrome, depression, mania, manic depression, 
schizophrenia, obsessive compulsive disorders (OCD), panic disorders, eating 
disorders such as anorexia nervosa, bulimia and obesity, narcolepsy, nociception, 
AIDS-dementia, senile dementia, periferic neuropathy, autism, dyslexia, tardive 
dyskinesia, hyperkinesia, epilepsy, bulimia, post-traumatic syndrome, social phobia, 
sleeping disorders, pseudodementia, Ganser's syndrome, pre-menstrual syndrome, 
late luteal phase syndrome, chronic fatigue syndrome, mutism, trichotillomania and 
jet-lag. 

38. The use according to claim 35, wherein the disease, disorder or 
condition are associated with smooth muscle contractions, including convulsive 
disorders, angina pectoris, premature labour, convulsions, diarrhoea, asthma, 
epilepsy, tardive dyskinesia, hyperkinesia, premature ejaculation and erectile 
difficulty. 

39. The use according to claim 35, wherein the disease, disorder or 
condition is related to the endocrine system, such as thyrotoxicosis, 
pheochromocytoma, hypertension and arrhythmias. 

40. The use according to claim 35, wherein the disease, disorder or 
condition is a neurodegenerative disorders, including transient anoxia and induced 
neuro-degeneration. 

41. The use according to claim 35, wherein the disease, disorder or 
condition is an inflammatory disorder, including inflammatory skin disorders such as 
acne and rosacea, Chron's disease, inflammatory bowel disease, ulcerative colitis 
and diarrhoea. 

42. The use according to claim 35, wherein the disease, disorder or 
condition is mild, moderate or even severe pain of acute, chronic or recurrent 
character, as well as neuropathic pain and pain caused by migraine, postoperative 
pain, phantom limb pain, neuropathic pain, chronic headache, central pain, pain 
related to diabetic neuropathy, to post therapeutic neuralgia, or to peripheral nerve 
injury. 
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43. The use according to claim 35, wherein the disease, disorder or 
condition is associated with withdrawal symptoms caused by termination of use of 
addictive substances, including nicotine containing products such as tobacco, opioids 
such as heroin, cocaine and morphine, benzodiazepines and benzodiazepine-like 
drugs and alcohol. 
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0 


Changes which have not yet been recorded by the International Bureau are set out here: 


1—1 


Address for correspondence 




This is the representative who will be listed in the Register of European Patents and to 

whom notifications will be made 

Name 


VELLING Peder 


Registration No 


1308705.1 


Aaoress 01 place 01 Dusiness 


NeuroScarch A/S 
Pnt<*nt Denflrtment 

93 Pederstrupvej 
Ballerup, 2750 
Denmark 


Telephone 


+45 4460 8000 


Fax 


+454460 8084 


e-mail 


patents@neurosearch.dk 


Any additional representative(s) is/are listed here: 


IZl 

ABILDGREN Michael 
RUDE Nina 


3. (jeneral Autnonsauon. 




An individual authorisation is attached* 


□ 


A general authorisation has been registered under No: 


m 

37746 


A general authorisation has been filed, but not yet registered. 


□ 


The authorisation filed with the EPO as PCT receiving Office expressly includes the 


□ 


European phase. 




4. Request for examination 

Examination of the application under Art. 94 EPC is hereby requested. The examination 
fee is being (has been, will be) paid. 

Request for examination in an admissible n on- EPO language: 


m 
m 

Hermed an modes om be handling af 
ans0gmngen i henhold til Art. 94. 


5. Copies 

One or more additional sets of copies of the documents cited in the supplementary 
European search report are hereby requested. 


□ 


Number of additional sets of copies 
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6. Documents intended for proceedings before the EPO 

6.1 Proceedings before the EPO as designated Office (PCT I) are to be based on the 
following documents: 

the application documents published by the International Bureau (with all claims, 
description and drawings), where applicable with amended claims under Art 19 PCT 

unless replaced by the amendments attached 
Where necessary, clarifications should be attached as "Other Documents* 

6.2 Proceedings before the EPO as elected Office (PCT II) are to be based on the following 
documents: 

the documents on which the international preliminary examination report is based, 
including any annexes 
unless replaced by the amendments attached. 

Where necessary, clarifications should be attached as "Other Documents" 
If the EPO as International Preliminary Examining Authority has been supplied with 
test reports, these may be used as the basis of proceedings before the EPO. 



□ 

□ 
□ 



7. Translations 

Translations in one of the official languages of the EPO (English, French, German) are 
attached as crossed below: 

* In proceedings before the EPO as designated or elected Office (PCT I + II): 
Translation of the international application (description, claims, any text in the 
drawings) as originally filed, of the abstract as published and of any indication under 
Rule 13bis.3 and 13bis.4 PCT regarding biological material 

Translation of the priority application^) 

It is hereby declared that the international application as originally filed is a complete 
translation of the previous application (Rule 38(5) EPC) 

* In addition, in proceedings before the EPO as designated Office (PCT I): 
Translation of amended claims and any statement under Art 19 PCT, if the claims as 
amended are to form the basis for the proceedings before the EPO (see Section 6). 

* In addition, in proceedings before the EPO as elected office (PCT II): 
Translation of annexes to the international preliminary examination report 



□ 
□ 

□ 
□ 



8. Biological material 

The invention relates to and/or uses biological material deposited under Rule 28 EPC. 

The particulars referred to in Rule 28(l)(c) EPC 0f not yet known, the depository 
institution and the identification reference^)) [number, symbols, etc.] of the depositor) 
are given in the international publication or in the translation submitted under Section 7 
on: 

page(s) / line(s) 

A copy of the receipts) of deposit issued by the depositary institution 
is attached 

will be filed at a later date 

A waiver of the right to an undertaking from the requester pursuant to Rule 28(3) EPC 
is attached 



□ 
□ 



□ 
□ 
□ 



9. Nucleotide and amino acid sequences 

The items required under Rules 5.2 and 13ter PCT and Rule 1 1 1(3) EPC have already 
been furnished to the EPO. 

The sequence listing as part of the description is attached in PDF format 

The sequence listing does not include matter that goes beyond the content of the 
application as filed 

In addition, the sequence listing data is attached in computer-readable form in 

accordance with WIPO Standard 25. 
The sequence listing data in computer-readable form in accordance with WIPO 
Standard 25 is identical to the sequence listing in PDF format 

10. Designation fees 

10.1 It is currently intended to pay seven times the amount of the designation fee. The 
designation fees for all the EPC contracting stales designated in the international 



□ 

□ 
□ 

□ 

□ 



0 
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application are thereby deemed to have been paid (Art 2 No. 3 RFees). 

AT BE BG CH&LICYCZDE DK EE ES Fl FR GB GR HU IE IS IT LT LU MC NL 

PL PT ROSE SI SKTR 

10.2 It is currently intended to pay fewer than seven designation fees for the following 
EPC contracting states designated in the international application: 

10.3 It is requested that no communication under Rules 85a(l) or 69(1) need be notified 
in respect of the contracting states not indicated. If an automatic debit order has been 
issued, the EPO is authorised, on expiry of the basic period under Article 79(2), to debit 
seven times the amount of the designation fee. If less than seven states arc indicated, the 
EPO shall debit designation fees only for those states, unless it is instructed to do 
otherwise before expiry of the basic period. 



11. Extension of the European patent 

This application is also considered as being a request for extension to all the 
non-contracting states to the EPC designated in the international application with which 
"extension agreements" were in force on the date of filing the international application. 
However, the extension only takes effect if the prescribed extension fee is paid. 
It is currently intended to pay the extension fee for the following states: 



□ 



m 





Description of document 


Original file name 


Assigned fue name 


1 


Amended claims 


Claims-l.pdf 


CLMS.pdf 


2 


Amended claims with revisions 


Claims- 1-amn (1 page).pdf 


OTHER- l.pdf 



13. Automatic debit order 

Currency 

The European Patent Office is hereby authorised, under the Arrangements for the 
automatic debiting procedure, to debit from the deposit account any fees and costs 
falling due. 

Deposit account number 
Account holder 



EUR 



28030031 
NeuroSearch A/S 



14. Reimbursements (if any) should be made to the following EPO deposit 
account: 

Number and account holder 



m 

NeuroSearch A/S, 28030031 







Factor applied 


Fee schedule 


Amount to be paid 


15-1 


005 Designation fee 


7 


75.00 


525.00 


15-2 


006 Examination fee 


0.8 


1 430.00 


1 144.00 


15-3 


015 Claims fee 


33 


40.00 


1320.00 


15-4 


020 Basic national fee for an international application 


1 


90.00 


90.00 




Total: 




EUR 


3 079.00 



16. Annotations 

16-1. Note (for EPO) (EP Phase) 



Amendment of claims (Peder Veiling; 
.67.0672) 

Method of treatment claim 44 has been 
deleted 



17. Signatures) of applicant(s) or representative 



Place: 
Date: 

Signed by: 
Capacity: 



BaDerup 
0&Jnne2006 

DK, NeuroSearch A/S, P. Veiling 1197 
(Representative) 
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Referenoe 


Applioation NoTPatent No. 
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Entry Into the European phase before the European Patent Office 

These notes describe the procedural steps required for entry Into the European phase 
before the European Patent Office (EPO). You are advised to read them carefully: 
failure to take the necessary action in time can lead to your application being deemed 
withdrawn. 

1 . The above-mentioned international patent application has been given European 
application No. 05716606.8. 

2 Applicants without a residence or their principal place of business in an EPC contracting state may 
' themselves initiate European processing of their international applications, provided they do so before 

expiry of the 31st month from the priority date (see also point 6 below). 

During the European phase before the EPO as designated or elected Office, however, such 
applicants must be represented by a professional representative (Arts. 133(2) and 134(1), (7) 
EPC). 

Procedural acts performed after expiry of the 31st month by a professional representative who acted 
during the international phase but is not authorised to act before the EPO have no legal effect and 
therefore lead to loss of rights. 

Please note that a professional representative authorised to act before the EPO and who acted 
for the applicant during the international phase does not automatically become the 
representative for the European phase. Applicants are therefore strongly advised to appoint In 
good time any representative they wish to initiate the European phase for them; otherwise, the 
EPO has to send all communications direct to the applicant. 

3 Applicants with a residence or their principal place of business in an EPC contracting stateare not 
" obliged to appoint, for the European phase before the EPO as designated or elected Office, a 

professional representative authorised to act before the EPO. 

However, in view of the complexity of the procedure it is recommended that they do so. 

4 Applicants and professional representatives are also strongly advised to initiate the European phase 
using EPO Form 1200 (available free of charge from the EPO). This however is not compulsory. 
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5 To enter the European phase before the EPO, the following acts must be performed. 
(N.B.: Failure validly to do so will entail loss of rights or other adverse legal consequences.) 

5 1 If the EPO is acting as designated or elected Office (Arts. 22(1 )(3) and 39(1) PCT respectively), 
applicants must, within 31 months from the date of filing or (where applicable) the earliest prionty 
date: 



a) Supply a translation of the international application into an EPO official language, if the 
International Bureau did not publish the application in such a language (Art. 22(1) PCT and 
R.107(1)(a)EPC). 

If the translation is not filed in time, the international application is deemed withdrawn 
before the EPO (R. 108(1) EPC). 

This loss of rights is deemed not to have occurred if the translation is then filed within a 
two-month grace period as from notification of an EPO communication, provided a surcharge is 
paid at the same time (R. 108(3) EPC). 

b) Pay the national basic fee (EUR 95,00) and, where a supplementary European search report 
has to be drawn up, the search fee (EUR 720,00 ; R. 1 07(1 )(c) and (e) EPC). 



c) If the time limit under Article 79(2) EPC expires before the 31 -month time limit, pay the 
designation fee (EUR 80,00) for each contracting state designated (R. 1 07(1)(d) EPC). 

d) |f the time limit under Article 94(2) EPC expires before the 31 -month time limit, file the written 
request for examination and pay the examination fee (EUR 1490,00 ; R. 107(1)(f) EPC). 

e) Pay the third-year renewal fee (EUR 400,00) if it falls due before expiry of the 31 -month time 
limit (R. 1 07(1 )(g) EPC). 

If the fees under (b) to (d) above are not paid in time, or the written request for examination is not 
filed in time, the international application is deemed withdrawn before the EPO, or the 
contracting-state designation^) in question is (are) deemed withdrawn (R. 108(1) and (2) EPC) 
However, the fees may still be validly paid within a two-month grace penod as from notification of 
an EPO communication, provided the necessary surcharges are paid at the same time (R 108(3) 
EPC). For the renewal fee under (e) above, the grace period is six months from the fee s due date 
(Art. 86(2) EPC). 

For an overview of search and examination fees, see OJ EPO 1 1/2005, 577 and 03/2006. 



5 2 If the application documents on which the European grant procedure is to be based compnse more 
then ten claims, a claims fee is payable within the 31 -month time limit under Rule 107(1) EPC for 
the eleventh and each subsequent claim (R. 110(1) EPC). The fee can however still be paid within 
a one-month grace period as from notification of an EPO communication pointing out the failure to 
pay(R. 110(2) EPC). 

6. If the applicant had a representative during the application's international phase, the present notes will 
be sent to the representative, asking him to inform the applicant accordingly. 

All subsequent communications will be sent to the applicant, or - if the EPO is informed of his 
appointment in time - to the applicant's European representative. 
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7. For more details about time limits and procedural acts before the EPO as designated and elected Office, 
see the EPO brochure 

How to get a European patent 

Guide for applicants - Part 2 

PCT procedure before the EPO - "Euro-PCT" 

This brochure, the list of professional representatives before the EPO, Form 1200 and details of the 
latest fees are now all available on the Internet under 

http://www.european-patent-office.org 



Receiving section 
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0571 6606.8 - 21 01 PCT/EP2005050405 


Applicant/Proprietor 




NEUROSEARCH A/S 





Entry into the European phase before the European Patent Office 

These notes describe the procedural steps required for entry into the European phase 
before the European Patent Office (EPO). You are advised to read them carefully: 
failure to take the necessary action in time can lead to your application being deemed 
withdrawn. 

1 . The above-mentioned international patent application has been given European 
application No. 05716606.8. 

2 Applicants without a residence or their principal place of business in an EPC contracting state may 
' themselves initiate European processing of their international applications, provided they do so before 

expiry of the 31st month from the priority date (see also point 6 below). 

During the European phase before the EPO as designated or elected Ottice, however such 
applicants must be represented by a professional representative (Arts. 133(2) and 134(1), (7) 
EPC). 

Procedural acts performed after expiry of the 31st month by a professional representative who acted 
during the international phase but is not authorised to act before the EPO have no legal effect and 
therefore lead to loss of rights. 

Please note that a professional representative authorised to act before the EPO and who acted 
for the applicant during the international phase does not automatically become the 
representative for the European phase. Applicants are therefore strongly advised to appoint in 
good time any representative they wish to initiate the European phase for them; otherwise, the 
EPO has to send all communications direct to the applicant. 

3 Applicants with a residence or their principal place of business in an EPC contracting state are not 

* obliged to appoint, for the European phase before the EPO as designated or elected Office, a 
professional representative authorised to act before the EPO. 

However, in view of the complexity of the procedure it is recommended that they do so. 

4 Applicants and professional representatives are also strongly advised to initiate the European phase 

* using EPO Form 1200 (available free of charge from the EPO). This however is not compulsory. 
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5. To enter the European phase before the EPO, the following acts must be performed. 
(N.B.: Failure validly to do so will entail loss of rights or other adverse legal consequences.) 

5 1 If the EPO is acting as designated or elected Office (Arts. 22(1 )(3) and 39(1) PCT respectively), 
applicants must, within 31 months from the date of filing or (where applicable) the earliest prionty 
date: 

a) Supply a translation of the international application into an EPO official language, if the 
International Bureau did not publish the application in such a language (Art. 22(1) PCT and 
R.107(1)(a)EPC). , t ^ 

If the translation is not filed in time, the international application is deemed withdrawn 
before the EPO (R. 108(1) EPC). 

This loss of rights is deemed not to have occurred if the translation is then filed within a 
two-month grace period as from notification of an EPO communication, provided a surcharge is 
paid at the same time (R. 1 08(3) EPC). 

b) Pay the national basic fee (EUR 95,00) and, where a supplementary European search report 
has to be drawn up, the search fee (EUR 720,00 ; R. 107(1)(c) and (e) EPC). 

c) If the time limit under Article 79(2) EPC expires before the 31 -month time limit, pay the 
designation fee (EUR 80,00) for each contracting state designated (R. 107(1)(d) EPC). 

d) |f the time limit under Article 94(2) EPC expires before the 31 -month time limit, file the written 
request for examination and pay the examination fee (EUR 1490,00 ; R. 107(1)(f) EPC). 

e) Pay the third-year renewal fee (EUR 400,00) if it falls due before expiry of the 31 -month time 
limit (R. 107(1)(g) EPC). 

If the fees under (b) to (d) above are not paid in time, or the written request for examination is not 
filed in time, the international application is deemed withdrawn before the EPO, or the 
contracting-state desig nation (s) in question is (are) deemed withdrawn (R. 108(1) and (2) EPC). 
However, the fees may still be validly paid within a two-month grace penod as from notification of 
an EPO communication, provided the necessary surcharges are paid at the same time (R 108(3) 
EPC). For the renewal fee under (e) above, the grace period is six months from the fee s due date 
(Art. 86(2) EPC). 

For an overview of search and examination fees, see OJ EPO 1 1/2005, 577 and 03/2006. 

5 2 If the application documents on which the European grant procedure is to be based comprise more 
then ten claims a claims fee is payable within the 31 -month time limit under Rule 107(1) EPC for 
the eleventh and each subsequent claim (R. 1 10(1) EPC). The fee can however still be paid within 
a one-month grace period as from notification of an EPO communication pointing out the failure to 
pay (R. 110(2) EPC). 

6 If the applicant had a representative during the application's international phase, the present notes will 
be sent to the representative, asking him to inform the applicant accordingly. 

All subsequent communications will be sent to the applicant, or - if the EPO is informed of his 
appointment in time - to the applicant's European representative. 
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7. For more details about time limits and procedural acts before the EPO as designated and elected Office, 
see the EPO brochure 

How to get a European patent 

Guide for applicants - Part 2 

PCT procedure before the EPO - "Euro-PCT" 

This brochure, the list of professional representatives before the EPO, Form 1200 and details of the 
latest fees are now all available on the Internet under 

http://www.european-patent-office.org 
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